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ALBRIGHT’S SYNDROME 
( POLYOSTOTIC FIBROUS DYSPLASIA WITH CUTANEOUS PIGMENTATION IN BOTH 
SEXES AND GONADAL DYSFUNCTION IN FEMALES ) 
MALCOLM B. DOCKERTY, M.D.; RALPH K. GHORMLEY, M.D.; 


ROGER L. J. KENNEDY, MD. 
ROCHESTER, 


e relationship of the parathyroid gland to 
cal\um metabolism had been known for many 
years, but it was not realized until 1926 that 
wid spread decalcification of the skeleton can 
be produced by a functioning parathyroid 
tut This discovery provided a wealth of 
ne: information relative to the abnormal me- 
tal. ‘ism of bone and also furnished the clue to 
suc cssful treatment of hyperparathyroidism 
by urgical extirpation of the tumor. In certain 
cas, however, the clinical picture was not en- 
tir typical of hyperparathyroidism.t | The 
bo: lesions developed in childhood and were 
sp. iy or disseminated rather than general- 
ize and sometimes were predominantly uni- 
lateral. Extraskeletal abnormalities, such as 
lare’ areas of cutaneous pigmentation, were 
noted, and in females precocious puberty was an 
outsianding feature.* Three seemingly dissoci- 
ate. manifestations, namely, disseminated fibro- 
sis of bone, cutaneous pigmentation and 
precocious puberty among females, completed 
a syndrome which Albright and his co-work- 
ers’ described in 1937 and which since that 





time generally has been known as Albright’s 
syndrome. 
From the Division of Surgical Pathology (Dr. 


Dockerty), the Section on Orthopedic Surgery (Dr. 
Ghormley), the Section on Pediatrics (Dr. Kennedy) 
and the Section on Roentgenology (Dr. Pugh) of the 
Mayo Clinic. 

1. Meyerding, H. W.: Cystic and Fibrocystic Dis- 
ease of the Long Bones, Am. J. Orthop. Surg. 16:253- 
276 (Sept.) ; 367-382 (Oct.) 1918. 

2. Freund, E., and Meffert, C. B.: On the Different 
Forms of Non-Generalized Fibrous Osteodystrophy : 
The Localized, the Diffuse Monostotic, the Unilateral 
and the Monomelic Form, Surg., Gynec. & Obst. 62: 
541-561 (March) 1936. 

3. Moehlig, R. C., and Schreiber, F.: Polyostotic 
Fibrous Dysplasia: Report of a Case with Unilateral 
Involvement, Am. J. Roentgenol. 44:17-23 (July) 1940. 

4. Borak, J., and Doll, B.: Halbseitige Reckling- 
hausensche Knochenkrankheit mit Pubertas praecox, 
Wien. klin. Wchnschr. 47:540-541 (April) 1934. 


, AND DAVID G. PUGH, M.D. 


MINN. 


In addition to furnishing clinical, roentgeno- 
logic and pathologic evidence which established 
this condition as a fairly definite entity, Al- 
bright stated it could be differentiated from 
hyperparathyroidism.* Thus surgical explora- 
tion of the neck could be avoided. His theory 
of the causation of this disease, namely, that the 
manifestations arose as a result of a congenital 
developmental defect involving many types of 
tissue, is perhaps hypothetic, but it has not yet 
been superseded by anything more specific or 
enlightening. 

Albright’s original communication stimulated 
intense interest in the syndrome which now 
bears his name, and other investigators pre- 
sented isolated cases they had observed per- 
sonally and cited from the literature earlier 
cases which had been hidden under a veil of 
obscure terminology. Prominent among these 
investigators were Lichtenstein and Jaffe.’ 
Their attention was focused particularly on the 
associated lesions of bones, for which they 
coined the term polyostotic fibrous dysplasia. 
They attempted to show that in all cases studied 
the nucleus of the disorder seemed to center in 
the bony lesions, which when widespread were 


5. Albright, F.; Butler, A. M.; Hampton, A. O., 
and Smith, P.: Syndrome Characterized by Osteitis 
Fibrosa Disseminata, Areas of Pigmentation and Endo- 
crine Dysfunction, with Precocious Puberty in Females: 
Report of Five Cases, New England J. Med. 216:727- 
746 (April 29) 1937. 

6. Albright, F.; Scoville, B., and Sulkowitch, H. 
W.: Syndrome Characterized by Osteitis Fibrosa Dis- 
seminata, Areas of Pigmentation, and a Gonadal Dys- 
function: Further Observations Including the Réport 
of Two More Cases, Endocrinology 22:411-421 (April) 
1938. 

7. (a) Lichtenstein, L.: Polyostotic Fibrous Dys- 
plasia, Arch. Surg. 36:874-898 (May) 1938. (b) Lich- 
tenstein, L., and Jaffe, H. L.: Fibrous Dysplasia of 
Bone: A Condition Affecting One, Several or Many 
Bones, the Graver Cases of Which May Present Ab- 
normal Pigmentation of Skin, Premature Sexual De- 
velopment, Hyperthyroidism or Still Other Extraskeletal 
Abnormalities, Arch. Path. 33:777-816 (June) 1942. 


357 








58 ARCHIVES 


3 








associated sometimes with one or more of the 
other manifestations of Albright’s syndrome. 
At the present time many of the older terms, 
such as osteitis fibrosa disseminata and focal 
osteitis fibrosa cystica, have been replaced to 
some extent by the term Albright’s syndrome or 
polyostotic fibrous dysplasia, or by both. 

No useful purpose would be served by a fur- 
ther discussion of the historical events that led 
up to the newer conception of this disease. This 
material has been presented in many excellent 
articles which have appeared with increasing 
frequency since 1937. Two of the more recent 
and complete reviews were made by Neller ® 
in 1941 and by Gorham and co-workers ® in 
1942. The last-named investigators tabulated 
data gleaned from recorded cases of Albright’s 
syndrome as it appears in both its complete and 
its incomplete form. Our purpose in this paper 
is to add to their table the case of Shallard *° 
and 6 cases encountered at the Mayo Clinic 
(outlined in the table). 


REPORT OF CASES 


CasE 1—A white woman 35 years of age came to 
the clinic on Jan. 12, 1943.11. During March 1942, in 
the second trimester of her third pregnancy, she had 
sustained a pathologic fracture of the right femur. 
This apparently had healed under ordinary methods 
of treatment, but it was followed by a foot drop on 
the same side. This in addition to the gradual enlarge- 
ment of a known pelvic tumor made the patient seek 
medical advice at the clinic. 

The salient features in the patient’s past history 
were as follows: At the time of birth she had weighed 
4 pounds (1,815 Gm.) and her twin brother 8 pounds 
(3,629 Gm.). At birth she had large brown spots on 
the right cheek, neck and posterior cervicothoracic 
region, as well as on both buttocks and the left thigh. 
She stated that she had grown and matured rapidly, 
her height at 10 years of age exceeding that of her 
twin by an inch (2.5 cm.). By the age of 14 she had 
attained her maximal height of only 4 feet, 11 inches 
(150 cm.). Her twin had continued to grow steadily 
until the age of 17, at which time he was 6 feet 
(183 cm.) in height. At the age of 7 years menstrua- 
tion had begun; concomitant early enlargement of the 
breasts occurred. She had married at the age of 24 
and subsequently had gone through three pregnancies. 


8. Neller, J. L.: Osteitis Fibrosa Cystica (Albright), 
Am. J. Dis. Child. 61:590-605 (March) 1941. 

9. Gorham, L. W.; Campbell, E. H.; Howard, W. P.; 
Donhauser, J. L., and Rust, N. H.: Albright’s Syn- 
drome: A Group of Cases Characterized by Osteitis 
Fibrosa Disseminata, Areas of Pigmentation and a 
Gonadal Dysfunction, Clinics 1:358-385 (Aug.) 1942. 

10. Shallard, B. T.: Osteitis Fibrgsa Disseminata, 
M. J. Australia 1:558-560 (April 20) 1940. 

11. This is a summary of a case previously reported 
in detail (Dockerty, M. B.; Meyerding, H. W., and 
Wallace, G. T.: Albright’s Syndrome [Fibrous Dys- 
plasia of Bones with Cutaneous Pigmentation in Both 
Sexes and Gonadal Dysfunction in Females], Proc. 
Staff Meet., Mayo Clin. 19:81-88 [Feb. 23] 1944). 
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Physical examination at the clinic revealed a short 
woman who had a protuberance of the lower part of 
the abdomen, a foot drop on the right side and large, 
irregular, deeply pigmented areas of skin in the loca- 


tions previously mentioned (fig. 1). The right leg, in 
comparison with the left leg, was somewhat atrophied 
and was 2 inches (5 cm.) shorter. The achilles reflex 
was absent on the right side, and the Babinski sign 
was positive bilaterally. 

Roentgenograms of the skeleton revealed lesions that 
were interpreted as being typical of osteitis fibrosa, 
The locations of these lesions are shown in figure 2. 
The greatest involvement was in the right lower ex- 
tremity. The right femur showed evidence of a healed 
pathologic fracture in its middle portion. The con- 
centrations of serum calcium, phosphorus, phosphatase, 
cholesterol and so forth were well within the limits 
of normal, indicating that the bony lesions were prob- 





Fig. 1 (case 1).—Pigmented areas (a) on buttocks, 
left thigh and right cervicothoracic region and (b) on 
chin, right mandibular and anterior cervical regions. 
The abdominal distention is the result of the underlying 
pelvic tumor. 


ably quiescent. The concentration of estrogen in the 
urine was normal. 

At operation on January 14 a lateral incision below 
the trochanter of the right femur disclosed normal 
periosteum and a thinned cortex investing a central 
portion which was mottled red and grayish white and 
of a soft, cheesy consistency. Some of this tissue and 
a small portion of pigmented skin of the right buttock 
were removed for biopsy (fig. 3), and the observations 
were similar to those described in the subsequent cases. 

At operation on February 1, a large mucinous cyst- 
adenoma was removed from the left ovary. Biopsy of 
the right ovary was performed and showed normal 
ovarian cortex. 

The patient made an uneventful convalescence from 
both operations and was dismissed after a regimen of 
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aluminum acetate had been started according to the 
method advised by Helfet.1? 


Comment.—This case is extremely interest- 
ing in that the patient had reached middle age 
before the bony disease manifested itself by the 
occurrence of the pathologic fracture of the right 
femur. Yet clinical and chemical studies one 
year later revealed that the pathologic process 
in the bones already had become quiescent. The 
cnset of menses at the age of 7 years indicated 
premature sexual development. The fact that 
the patient grew faster than her twin brother 
but stopped growing at the age of 14, while he 
continued to grow until the age of 17, suggested 





Fig. 2 (case 1).—Zones of fibrocystic involvement of 
bones (black areas). Sites of pathologic fractures are 
indicated by “x.” 


precocious somatic development followed by 
premature arrest of growth. The pigmented 
areas of the skin were large and well defined. 
The presence of a large mucinous cystadenoma 
of the left ovary, which was apparently coinci- 
dental, also adds to the interest of this case. 


Case 2.—A white girl 6 years of age was brought 
to the clinic on Aug. 7, 1942, because of a broken left 


12. Helfet, A. J.: A New Conception of Parathyroid 
Function and Its Clinical Application: A Preliminary 
Report on the Results of Treatment of Generalized 
Fibrocystic and Allied Bone Diseases and of Rheuma- 
toid Arthritis by Aluminum Acetate, Brit. J. Surg. 
27:651-677 (April) 1940. 
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leg. For three weeks she had been confined to her 
bed because the upper portion of the left leg had 
snapped under circumstances that suggested the pres- 
ence of a pathologic process. Previous to this accident 
she had walked lamely on the left leg for two years. 

The mother stated that the child had weighed 7 
pounds (3,175 Gm.) at birth, that the neonatal period 
had passed without incident and that early growth and 
development had been normal. She had walked at the 
age of 1 year and talked at 18 months and had just 
completed her first year of school. She had suffered 
from scarlet fever, whooping cough, measles and mumps 
between the ages of 1 and 5 years, but none of these 
childhood diseases had been associated with compli- 
cations. 

The patient had had three episodes of vaginal bleed- 
ing, which had occurred at the ages of 1% years, 2% 
years and 3 years. When she was about 3 years of 
age, her mother had noted enlargement of both the 
child’s breasts and the appearance of fine ,suprapubic 
hairs. 

Physical examination revealed a thin girl who was 
irritable and definitely precocious. The breasts were 
developed to the extent expected in a girl of 16 years. 
There was a fine growth of axillary and pubic hair. 
The left leg, which was encased in a Thomas sp/int, 
was swollen and tender in its upper portion. ny 
movement of the leg produced severe pain. A large 
area of cutaneous pigmentation was present on the 
inner aspect of the left thigh. A napkin designed to 
protect the perineum against traumatic irritation by 
the splint was blood stained. The blood was found 
to be vaginal in origin. 

The results of laboratory examinations were essen- 
tially negative. The concentrations of serum calc um 
and serum phosphorus were within normal limits, and 
the value for serum phosphatase was 3.9 Bodansky 
units. Roentgenograms revealed cystic disease of the 
entire left femur, with a pathologic fracture through 
a region of osteitis fibrosa located just below the 
greater trochanter. Some degree of periosteal reaction 
was evident. Similar zones of osseous rarefaction were 
noted in the region of the trochanter of the right 
femur, the right ilium, the left fibula and the left 
acetabulum (fig. 4). Roentgenograms of the skull, 
spinal column, left and right upper extremities and 
right lower extremity revealed no other abnormality 
except a bone age consonant with a chronologic age of 
13 years. 

Surgical exploration on August 13 revealed a patho- 
logic fracture through a cystic cavity in the upper end 
of the left femur. The cavity, which was surrounded 
by a thin shell of cortical bone, was filled with blood 
clots and disorganized reddish gray tissue. Laboratory 
examination of some of this tissue ruled out the possi- 
bility of cancer. The existence of Albright’s syndrome 
was suggested by the microscopic appearance of the 
fresh tissue, which was compatible with that of osteitis 
fibrosa. Accordingly the cavity was bridged by an 
autogenous bone graft removed from a healthy portion 
of the left tibia. The leg was immobilized by appli- 
cation of a cast. 

Shortly after the operation the use of aluminum 
acetate was instituted, according to the method advised 
by Helfet, and this therapy was continued after the 
patient’s dismissal. At the time of preparation of this 
report in August 1944, the parents had reported that 
the fracture had healed satisfactorily, but they had 
expressed concern over recurrence of the menstrual 
bleeding. 
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ig 3 (case 1).—(a) Typical microscopic picture of bony lesions in Albright’s syndrome showing extensive 
ost tis fibrosa with spicules of degenerating bone and no particular osteoclastic absorption (x 115); (b) lesion 
ft the skin of the buttock showing pronounced hyperpigmentation of the basal layers of the epidermis and no 


estion of formation of nevus (x 165). 





Fig. 4 (case 2).—Zones of fibrocystic involvement of 
bones (black areas). Site of pathologic fracture is 
indicated by “x.” 


The pathologic tissue was reddish gray, obviously 
infiltrated with blood, friable and gritty to palpation. 
Microscopically the basic element appeared to be 
spindle-shaped fibroblasts loosely or compactly arranged 
in a picture resembling osteitis fibrosa (fig. 5). 


Three variations from this picture were noted: 1. In 
some areas giant cells were present in such abundance 
that a diagnosis of benign giant cell tumor appeared 
warranted from a study of isolated fields (fig. 5b). 
Moreover, these giant cells contained as many as sixty 
to eighty nuclei and were indistinguishable from those 
encountered in typical giant cell tumor. This feature 
is in contrast to that generally reported in the litera- 
ture: that is, that in polyostotic fibrous dysplasia giant 
cells are scanty or absent and when present demonstrate 
many atypical degenerated forms. 2. In other areas 
microscopic spicules of degenerating bone which did not 
appear to be surrounded by osteoclasts were present. 
Such an observation is in keeping with those of Jaffe. 
3. Hemorrhage, old and recent, was everywhere in evi- 
dence, and where infiltration (fig. 5c) of the tissues 
with hemosiderin was heaviest numerous foam cells 
appeared in small collections (fig. 5d). In the past 
such a picture has been interpreted to mean that the 
entire process is on the basis of caseous xanthomatosis.14 
However, focal accumulations of foam cells occasionally 
may be found in any lesion in which hemorrhage leads 
to destruction of tissue. Their presence under these 
circumstances is on the basis of phagocytosis of lipoid 
material liberated after the disintegration of cells, and 
the postulation of a generalized condition of lipodys- 
trophy becomes unnecessary. 


13. Snapper, I., and Parisel, C.: Xanthomatosis Gen- 
eralisata Ossium, Quart. J. Med. 2:407-417 (July) 1933. 

14. Boenheim, C.: Frage der nervésen Komplica- 
tionen bei spezifischkindlichen Infektionskrankheiten und 
Vaccination, Klin. Wchnschr. 6:1552-1555 (Aug. 13) 
1927. Ford, F. R., and Guild, H:. Precocious Puberty 
Following Measles Encephalomyelitis and Epidemic 
Encephalitis, with Discussion of Relation of Intracranial 
Tumors and Inflammatory Processes to Syndrome of 
Macrogenitosomia Praecox, Bull. Johns Hopkins Hosp. 
60: 192-203 (March) 1937. 




















362 


Comment.—The salient clinical features in 
this case might be listed as the occurrence of 
precocious puberty and cutaneous pigmentation 
in association with osseous lesions which were 
not widespread. The impression one obtains 
from the literature is that the extraskeletal 
changes accompany only the most florid ex- 
amples of polyostotic fibrous dysplasia. In this 
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clastic type and of focal accumulations of foam 
cells constituted unusual observations. 


Case 3.—A white girl 14 years of age was brought 
to the clinic on Aug. 3, 1911, complaining of a tumor 
of the right forearm that had been present for one year, 
One month previously a specimen of the growth had 
been removed for biopsy and had been thought to reveal 
giant cell sarcoma. 


Amputation had been advised, but 

















Fig. 5 (case 2)—(a) Widespread replacement of bone with fibroblastic cells is apparent; the tissue is rela- 


tively avascular (x 180). 


of bone; the giant cells possess large numbers of nuclei; some blood pigment is present (xX 110). 
ating spicules of bone appear in a fibrous matrix impregnated with hemosiderin pigment (x 200). 


(b) Isolated zone presents a picture compatible with that of benign giant cell tumor 


(c) Degener- 
(d) Isolated 


focus contains large numbers of foam cells; presence of these cells does not nullify a diagnosis of Albright’s 


disease as was formerly thought (x 110). 


case almost the reverse was true. The unilateral 
character of the osseous lesions was in keeping 
with previously observed tendencies in A\l- 
bright’s syndrome. The presence on pathologic 
examination of typical giant cells of the osteo- 








permission was refused by the parents. Eight years 
prior to admission the patient had sustained a patho- 
logic fracture of the right humerus. Resection of the 
upper 3 inches (7.6 cm.) of the right radius was per- 
formed at the clinic on August 5 for a giant cell tumor. 
Convalescence was uneventful. 
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The patient returned in 1918, complaining of a tumor 
of the forehead and of another in the region of the right 
ankle. Both tumors had been painless and had grown 
slowly. The clinical record includes brief descriptions 
of semisolid osseous tumors in the locations mentioned 
and of a thoracic scoliosis. Roentgenograms of the 
two bony lesions were interpreted as revealing osteitis 
cystica of rather pronounced degree. At operation on 
February 14, the cystic degeneration was found to in- 
volve apparently the entire diaphysis of the right tibia. 
The cortex was thin and trabeculated. Contents con- 
sisted of fibrous degenerating material and some bone. 
It varied in density from soft cartilage to osseous 
material. In some regions it could be removed by curet- 
tage, and in others it was necessary to use the Chisel. 
On examination the tissue removed presented the pic- 
ture of osteitis fibrosa. 

lhe third admission of this patient to the clinic oc- 
curred in 1928. She complained of swelling of the upper 
portion of the right arm of fifteen months’ duration. 
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lig. 6 (case 3).—Zones of fibrocystic involvement 


ot bones (black areas). Shaded areas show distribu- 
tion of pigmentation. 





The condition had come on rather suddenly and had 
been accompanied in the early stages by local pain and 
disability. The patient’s history was reviewed carefully 
at this time and the following information was added 
to the clinical record: Menstruation, which had begun 
when the patient was 11 years of age, had been normal 
for about six months but always had been irregular 
thereafter. No pertinent data were noted regarding 
other evidences of precocious puberty. However, the 
patient’s height of only 4 feet, 9 inches (144.7 cm.) 
possibly represented precocious arrest of somatic devel- 
opment. In similar cases reported in the literature a 
short stature had been interpreted as being the end 
result of precocious changes in the bones. Four areas 
of cutaneous pigmentation were found on the patient’s 
back. The largest of these, 3.2 inches (8 cm.) in diam- 
eter, was located over the lower angle of the left scapula. 
The other three areas were located on the left buttock, 
over the middle portion of the right scapula and on the 
back of the left thigh. A moderate degree of thoracic 


scoliosis’was apparent. A tumor of osseous origin was 
located in the frontal region of the right humerus and 
another in the middle portion. There was no measur- 
able shortening of any one of the four extremities, and 
the only limitation of motion observed was in the region 
of the operative scar around the right elbow joint. 

Determinations of serum calcium revealed normal 
values. Roentgenographic studies of the bones of the 
extremities revealed lesions of the right humerus, right 
radius, right tibia and right femur which were inter- 
preted as osteitis fibrosa. The lesion in the right 
humerus also showed evidence of an old incomplete 
fracture with some regional thickening of the bone in 
the area of clinical tumefaction. The right frontal region 
of the skull on roentgenographic study demonstrated 
changes similar to those present in the extremities. 

Inasmuch as the bony lesions were causing no par- 
ticular disability, operation was not urged, and the 
patient was sent home with instructions regarding a 
diet rich in minerals. She was advised to return if 
there was any adverse change in her condition. 

The patient was last admitted to the clinic on Feb. 
14, 1940. She sought advice concerning a tumor in 
the breast, which proved at operation to be benign. 

Clinically the orthopedic condition appeared to be 
quiescent. The values for serum calcium and serum 
phosphorus were within normal limits, but that for serum 
phosphatase was slightly increased (6.8 Bodansky units). 
Roentgenographic studies of the bones previously ex- 
amined revealed little change from earlier observations ; 
however, a thorough roentgenologic review revealed 
lesions in the right ilium and first, second, third, fourth 
and fifth ribs on the right (fig. 6). A cystic area in 
the right zygomatic bone and increased density in the 
region of the frontal sinuses were noted. The only 
osseous lesion on the left side of the body was a small 
zene of rarefaction in the fourth rib. The patient was 
discharged without any special orthopedic treatment. 

The pathologic material available for study consisted 
of the upper segment of the right radius and a few 
scrapings from the right tibia, both of which had been 
fixed for years in formaldehyde solution (10 per cent 
of the U. S. P. concentration). On gross examination 
of the radial lesion, the cortex was found to be of 
eggshell thinness and was expanded in the form of a 
thin capsule over a brownish gray mass of tissue which 
replaced both marrow and substantia spongiosa in the 
upper third of the bone. This mass measured 9 by 7 
by 6 cm. and was of rubbery consistency but contained 
identifiable spicules of bone. It was solid throughout 
except for a small central zone of liquefactive soften- 
ing. The lesion impinged on, but apparently did not 
invade, the epiphysial end of the radius, which, with 
the capitulum, was intact and firmly fused with the 
diaphysis proximal to the previously mentioned region 
of softening (fig. 7a). Microscopic sections made from 
the various parts of the lesion and stained routinely 
with hematoxylin and eosin revealed pictures compar- 
able in many respects to those described in case 2. In 
many areas the picture was typical of benign giant cell 
tumor. In others the appearance recalled that of osteitis 
fibrosa cystica with a paucity of osteoclasts. Spicules 
of degenerating bone were observed lying in zones 
which demonstrated little by way of reactive absorp- 
tion. In addition, many areas of young osteoid tissue 
were surrounded by a ring of osteoblasts (fig. 7b). 
Several small islands of young cartilage were encoun- 
tered (fig. 7c), but only an occasional foam cell was 
found. Blood vessels were in general few, but evidence 
of previous hemorrhage in the form of scattered de- 
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posits of hemosiderin was everywhere apparent. Sec- 
tions similarly prepared from the tibial lesion duplicated 
for the most part the microscopic patterns of sections 
prepared from the radial lesion (fig. 7d). No car- 
tilaginous elements were observed in any of the sections. 

The salient clinical features in this case were the 
long evolution of the disease with periods of exacerba- 
tion and of remission covering a period of thirty years 
and the recent clinical quiescence of the lesions in spite 
ef chemical activity as evidenced by the high level of 
serum phosphatase. Whether the onset of menses at 
the age of 11 years represented actual sexual precocity 
and whether an ultimate height of 4 feet, 9 inches 
(144.7. cm.) actually indicated premature arrest of 
growth are questions that are perhaps somewhat 
equivocal. 





MEDICINE 


Case 4.—A white girl 3 years of age was brought 
to the clinic on July 30, 1928, because of a lump on 
the right leg and difficulty in walking for one year. 
The family history was noncontributory. The patient 
was the younger of two children; her sister always 
had been perfectly well. The patient’s birth and early 
development had been normal, but when she was about 
12 months of age the parents had noted that the right 
leg was shorter than the left. At the age of 18 months, 
when the patient had begun to walk, a limp of the 
right leg was evident. Shortly thereafter the parents 
had noted a small lump in the middle portion of the 
right thigh. Since birth there had been an area of 


discoloration on the back of the head, and this area 
had always been devoid of hair. 
had been bright mentally. 


The child always 








Fig. 7 (case 3).—(a}) Upper end of the resected radius proximal to the “brown tumor” (note the intact appear- 
ance of the radial epiphysis) (x 4); (b) islands of osteoid tissue apparently surrounded by rings of dark-staining 
osteoclasts; some spicules of degenerating bone also present; osteoclastic activity minimal (x 100); (c) an island 
of cartilage in a zone of osteitis fibrosa cystica (x 180); (d) osteitis fibrosa of tibia with a fair number of 


giant cells (100). 

The osseous changes observed roentgenologically 
were almost exclusively on the right side, but the 
pigmented spots were located chiefly on the opposite 
side. This observation is recorded as being unusual, 
according to the literature on this bizarre disease. 


Comment.—This case is unusual from the 
pathologic standpoint in that a local so-called 
brown tumor of bone was diagnosed and treated 
in a fairly radical manner as a giant cell tumor. 
These tumors are of rare occurrence in the cases 
of Albright’s syndrome recorded in the litera- 
ture.” 


Physical examination at the clinic revealed a_ well 
developed, well nourished child whose height was 3 
feet, 2 inches (96.5 cm.) and whose weight was 33 
pounds (15 Kg.). She walked with a limp that appar- 
ently resulted from the fact that the right leg was 
1.6 inches (4 cm.) shorter than the left. Some atrophy 
of the right leg was also present, and mild genu 
valgum was apparent. A moderate degree of left 
thoracolumbar scoliosis was interpreted as being com- 
pensatory in nature. Motions of the afflicted limb 
apparently were not limited, and no pain was elicited 
on pressure. A large area of alopecia was present on 
the occipital region of the scalp, and the skin overlying 
this area was pigmented. There was no evidence of 
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DOCKERTY 


facial asymmetry, but asymmetry was noted in the 
region of the vulva, with apparent hypertrophy of the 
right labial folds. Examination of the thorax gave a 
negative result, except that a loud systolic murmur 
was heard over the entire precordial region. This 
murmur was transmitted to the left axilla and back 
and was not accompanied by a thrill, and it was thought 
to be attributable to a congenital cardiac defect that 
was not of a serious nature. 

Results of laboratory examinations were essentially 
negative. Roentgenograms of the right lower and 
right upper extremities were interpreted as giving 
evidence of osteitis fibrosa, with the suggestion of a 
pathologic fracture involving the upper end of. the 

tibia. No osseous change in the ribs was noted 
entgenograms of the thorax. 





lig. 8 (case 4)—Zones of fibrocystic involvement of 
bones (black areas). Site of pathologic fracture is 
indicated by “x.” 


lhe consensus was that the patient was suffering 
from multiple congenital developmental defects. Since 
no specific treatment was known at that time, the 
parents were advised to bring her back periodically 
for reconsideration and for such symptomatic treatment 
as might be indicated by complications resulting from 
a possible progression of the osseous lesions. 

From 1928 to 1932, the patient made yearly visits 
to the clinic. Roentgenologically the osseous lesions 
appeared progressive in extent and severity, although 
there was little clinical disability. Complete absence 
of typical symptoms seemed to rule out a diagnosis of 
parathyroid tumor. The possibility of xanthomatosis 
was considered, but a biopsy in 1932 of the osseous 
lesion of the right tibia demonstrated the picture of 
osteitis fibrosa without the presence of foam cells. 
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In 1934, a pathologic fracture was sustained through 
cystic lesions involving the lower ends of the right 
tibia and fibula. Fixation was accomplished by means 
of homogenous grafts. Roentgenograms made at the 
clinic were interpreted as revealing pronounced fibro- 
cystic disease involving the femur, ilium, tibia and 
fibula on the right, both arms, right clavicle and acro- 
mion of the right scapula, ninth and tenth thoracic 
vertebrae, pelvis, right sacroiliac and acetabular regions, 
second right rib and eleventh left rib (figs. 8 and 9). 
A considerable increase was noted in the extent of 
similar lesions of the skull in comparison with the 
degree of previous involvement (fig. 9). Some asym- 
metry was noted, the right parietal bone being thicker 
than the left. The value for serum calcium was 9.7 


mg., for serum phosphorus 6.0 mg. and for serum 
phosphatase 6.2 Bodansky units, per hundred cubic 
centimeters. 

The patient returned to the clinic in 1941. She 


had sustained a pathologic fracture of the right femur 
in 1937. Several attempts to secure proper fixation 
by the method of open reduction had been unsuccess- 
ful. An attempt to add information to the clinical 
record also revealed that she began menstruating shortly 
after her twelfth birthday. 

Small fragments of fissue preserved in formaldehyde 
solution (10 per cent of U. S. P. concentration), which 
represented material removed from the tibia in 1932 
and dtiring the procedure of bone grafting in 1934, 
were available for study. Microscopic sections of both 
specimens stained with hematoxylin and eosin demon- 
strated the presence of osteitis fibrosa with a variable 
number of giant cells (fig. 10a) and complete absence 
of foam cells. Some cartilage was present (fig. 105). 
In both specimens fragments of degenerating bone were 
present, as well as islands of osteoid tissue surrounded 
by zones of reactive osteoblasts. Considerable evidence 
of recent hemorrhage was evident in the tissue removed 
in 1934 from the site of the fracture but was absent 
in the specimen obtained for biopsy in 1932. 

Comment.—In this case the history is of 
“bone trouble” that was slow in evolution, be- 
ginning in childhood and continuing through 
adolescence with exacerbations and remissions. 
It was accompanied by the occurrence of a pecu- 
liar area of pigmentation of the scalp associated 
with localized alopecia. The fact that the pa- 
tient’s height measured 3 feet, 2 inches (97 cm.) 
at the age of 3 years, 4 feet (122 cm.) at the age 
of 6 and only 4 feet, 5 inches (135 cm.) at the 
age of 15 might well indicate that an early ac- 
celeration of growth perhaps had been arrested 
prematurely. This observation is in accord with 
the observed phenomena of Albright’s syn- 
drome. Precocity completed the bizarre clinical 
picture, but this precocity, except for the labial 
hypertrophy, was characterized by early somatic 
rather than early sexual development. The 
observed value for serum phosphatase was prob- 
ably lower than that expected, considering the 
extent and activity of the osseous lesions. The 
delayed union in the healing of the femoral 
fracture was perhaps unusual. Roentgeno- 
graphic highlights consisted of the development 
of new lesions with a predilection for bones on 
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the right side, an increase in severity and extent 
of older lesions with maximal changes in the 
lower extremities, thickening of bones of the 
cranial vault and sparing of bony epiphyses. 


CasE 5.—A white man 28 years of age was admitted 
to the clinic on July 6, 1937, complaining of a porous 
condition of his bones. The family history was not 
significant. Childhood diseases included measles, mumps, 
whooping cough and chickenpox, none of which was 
described as being particularly severe. He had had 


= a 


Fig. 9 (case 4).—Lesions of disseminated osteitis fibrosa involving (a) right femur and right ilium, (b) right 
parietal and left temporal regions of skull, (c) and (d) right tibia and right fibula with two pathologic frac- 


tures of tibia, (e) right upper extremity and (f) left radius and ulna. 
distribution and predominantly unilateral and demonstrate a notable sparing of epiphyses. 


of skeletal lesions see figure 8. 


influenza in 1928 and gonorrhea in 1930. In 1929 the 
patient sustained a fracture of the left humerus when 
he attempted to lift a roll of rubber down from a 
shelf. Roentgenograms at that time revealed a cystic 
condition involving several bones. The fracture appar- 
ently healed. One year later the patient slipped and 
fell, again fracturing the left humerus. A third frac- 


ture of the same bone occurred in 1935 under circum- 
stances which indicated the presence of a pathologic 
process. 


A cast was applied, and union was secured 
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after a period of two months. The patient stated that 
he had cracked his ribs on many occasions, the first 
of these incidents occurring when he was 14 years of 
age. No positive information was elicited concerning 
the date of the onset of puberty. 

Physical examination revealed a deformed, short man 
whose height was slightly more than 5 feet (152 cm.) 
and whose weight was 126 pounds (57 Kg.). Con- 
siderable outward bowing of the upper portion of the 
left arm was apparent. The left arm was 2.4 inches 
(6 cm.) shorter than the right. There were also well 
defined thoracic kyphosis and lumbar scoliosis. The 


|e |@ 


Lesions are characteristically spotty in 
For complete picture 


patient had a barrel chest, and even when he assumed 
the standing position the lower ribs almost overrode 
the crests of the ilium. Two large areas of cutaneous 
pigmentation were noted over the region of the sacrum. 
one on each side. In addition, numerous freckles were 
scattered over the body. The external genitalia were 
normal except for the presence of varicocele on the left 
side. An enlarged thyroid gland constituted the only 
other important observation on clinical examination, 
which included a neurologic investigation. 
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Erythrocytes numbered 5,160,000 and leukocytes 7,400 
for each cubic millimeter of blood. The value for 
hemoglobin was 15.3 Gm. per hundred cubic centimeters 
of blood. Urinalysis and the flocculation test revealed 
nothing abnormal. The value for serum calcium was 
96 mg. per hundred cubic centimeters and for serum 
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Roentgenograms, interpreted as showing the picture 
of osteitis fibrosa, showed lesions in the following loca- 
tions: sternum, left scapula, third, fourth, fifth, sixth 
and seventh ribs on the left and seventh rib on the 
right (fig. 11); first metacarpus and entire radius on 
the left (fig. 12a); left humerus (fig. 126), and eighth 











10 (case 4).—(a) Osteitis fibrosa of tibia with a sufficient number 











of giant cells in certain areas to 


warrant a diagnosis of giant cell tumor (x 80): (b) islands of cartilage, as here depicted almost as diagnostic 


oi Albright’s syndrome as osteitis fibrosa itself (x 100). 





_ Fig. 11 (case 5).—Lesions of osteitis fibrosa involv- 
ing (a) ribs and scapula on left and (b) middle portion 
of sternum with expansile type of lesion. 


phosphorus 3.4 mg. per hundred cubic centimeters, and 
the activity of serum phosphatase was equivalent to 
10.4 Bodansky units. 





Fig. 12 (case 5).—Lesions of osteitis fibrosa involv- 
ing (@) first metacarpal bone and entire radius on the 
left and (b) entire left humerus. Zones of involvement 
predominantly left-sided. Complete skeletal involve- 
ment shown in figure 13. 
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and ninth thoracic vertebrae with compression fractures 


and destruction of the pedicles. There were similar 
cystic changes in the second lumbar vertebra and in 
the wing of the sacrum on the right side (fig. 13). 
What appeared at first to be a calculus in the left 
kidney proved on further investigation to be a large 
cystic defect involving the posterior portion of the 
twelfth rib on the left. Because the lesions were pre- 
dominantly unilateral the roentgenologists suggested 
that they were probably not the result of hyperpara- 
thyroidism. The bones, other than those previously 
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Fig. 13 (case 5).—Zones of fibrocystic involvement 
of bones (black areas). Posterior view shows scapular 
and vertebral lesions. Site of pathologic fracture is 


’ 


indicated by “x.” 


mentioned, were roentgenoscopically normal. They 
suggested a diagnosis of polyostotic fibrocystic disease 
but were unable to rule out the possibility of myeloma. 

On exploration of the left humerus on July 7, a 
small cyst was encountered after a thin shell of cortical 
bone was unroofed. A thick yellowish membrane was 
in apposition with the bone and surrounded a cavity 
filled with serous fluid. The medullary cavity was 
greatly expanded. Microscopic examination of a piece 
cf the wall of the cyst and bacteriologic studies of 
some of the fluid revealed nothing of significance. On 
July 16 a small specimen was removed for biopsy from 
one of the pigmented areas over the sacral region. 
The patient was dismissed on the same day. When 
he was last heard from in 1941, he was still having 
trouble with recurrent fractures. 

The pathologic material in this case consisted of a 
few small fragments of tissue from the capsule of the 
humeral cyst and tissue removed for biopsy from the 
skin in the area of pigmentation. Both specimens had 
been fixed in formaldehyde solutions (10 per cent of 
the U. S. P. concentration). Sections prepared from 
the wall of the cyst revealed the picture of osteitis 
fibrosa with masses of fibroblastic cells loosely or 
compactly arranged in a rather avascular tissue. 
There were a few spicules of degenerating bone but 
practically no osteoid tissue. Giant cells were few 
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and widely dispersed, and foam cells were absent. 
Numerous red blood cells were present, and the tissue 
was impregnated with granules of hemosiderin. Sec- 
tions made from the cutaneous lesion microscopically 
resembled those described in the literature on Albright’s 
syndrome and presented the appearance of pronounced 
hyperpigmentation of the basal layers of the stratum 
granulosum (fig. 14). There were no nevus cells or 
evidences of neurofibromas within the dermis. 


Comment.—In this case of Albright’s syn- 
drome occurring in a male, progressive lesions 
of the bones developed relatively late, were pre- 
dominantly on the left side and involved chiefly 
the upper portions of the skeleton. A somewhat 
short stature naturally raised the question of 
possible precocious development with early ar- 
rest of somatic growth. The presence of the 
pigmented spots completed the syndrome. 








| 





Fig. 14 (case 5).—Section of skin from pigmented 
area. The features of hyperpigmentation of the basal 
layers duplicate that illustrated in figure 3b (x 165). 


Case 6.—A white boy 10 years of age was brought 
to the clinic on Feb. 13, 1941, for consideration of 
“bone trouble” which had been present for three years. 

The family history was not significant, and early 
development had been normal. No sequelae had re- 
sulted from such childhood diseases as whooping cough, 
measles and chickenpox. When the patient was 7 years 
of age, the parents noted that he walked with a limp 
in the left leg. Medical advice was sought, and a diet 
rich in vitamins and minerals was recommended. 
Roentgenograms at that time were interpreted as re- 
vealing polyostotic fibrous dysplasia, a diagnosis which 
was confirmed by biopsy of a fragment of bone from 
the left hip and of a lesion involving one of the ribs 
on the right side. The values for serum calcium, 
phosphorus and phosphatase were approximately nor- 
mal. Clinically and roentgenologically the condition 
seemed to progress rather than to improve. By May 
1939, the patient was forced to use crutches, and later 
a brace became necessary. In September 1939, a frac- 
ture through the upper portion of the right femur was 
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sustained, but this healed as a result of immobilization 
of the leg jn a cast. For eighteen months progressive 
deformity involving the left hip in the region of the 
fracture had been noticed. 

Physical examination at the clinic revealed a some- 
what undernourished child of about the stated age. 
His height was 4 feet, 8 inches (142 cm.), and his 
weight was 67 pounds (30 Kg.). There was a bulging 
deformity of the left leg over the region of the greater 
trochanter, with coxa vara. The left leg was 1.5 inches 
(3.8 cm.) shorter than the right. No tenderness or 
limitation of motion was apparent. The only other 
significant physical feature was the presence of several 
large areas of pigmentation on the patient’s back. 

ie values for serum calcium and serum phosphorus 
were, respectively, 10.1 and 3.6 mg. per hundred cubic 
cen''meters, and the activity of the serum phosphatase 





Fig. 15 (case 6).—Zones of fibrocystic involvement 
of bones (black areas). Site of pathologic fracture is 
ind: ated by eau 


was recorded as of 6 Bodansky units. Roentgenologic 
examination, limited by request to the left femoral 
lesions, revealed fibrocystic disease involving the entire 
shaft (fig. 15), an old intertrochanteric fracture and 
pronounced coxa vara. 

Inasmuch as this patient was brought to the clinic 
solely for confirmation of the previous diagnosis of 
polyostotic fibrous dysplasia and for advice regarding 
the advisability of bone graft, a complete work-up was 
impossible. It was the consensus that a heterogenous 
graft carried across the zone of fracture would correct 
the deformity and effect a strong bony union. 


Comment.—Admittedly, from the standpoint 
of materia! available for study, this case leaves 
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much to be desired. However, the history was 
that of osseous lesions beginning in childhood, 
progressive in nature and complicated by the 
occurrence of a pathologic fracture. The frac- 
ture was demonstrated roentgenologically to 
have occurred through a fibrocystic portion. 
Pathologic verification of oseitis fibrosa had 
been obtained not only from the left femoral 
lesion but also from a similar lesion of a rib on 
the opposite side of the body. In view of the 
rather limited extent of the fibrocystic disease 
and the extensive cutaneous pigmentation, this 
case possibly represents another rather unusual 
example of Albright’s syndrome. 


ETIOLOGY 


Although the cause of Albright’s syndrome is 
a mystery, many investigators believe that the 
condition is the result of complex congenital 
errors in development. 

Albright, impressed by the widespread dis- 
tribution of lesions involving simultaneously the 
skin, bones and endocrine glands, postulated a 
primary disturbance of the central nervous sys- 
tem, possibly in the region of the hypothalamus. 
On this basis the endocrine manifestations 
were interpreted as arising from a disturbance 
of afferent impulses traveling to the pituitary 
body. The presence of mental disturbances in 
1 of Albright’s original cases served to strength- 
en his conviction concerning this hypothesis. 
Other positive neurologic signs have been re- 
corded in several cases in the literature, and 
in case 1 of our series the presence of a positive 
Babinski sign bilaterally might support this 
hypothesis of a primary disturbance of the cen- 
tral nervous system. Even the sexual changes 
might occur as a result of lesions involving the 
central nervous system, as evidenced by the fact 
that these changes may follow encephalitis, 
poliomyelitis and even glioma, especially when 
the tumor is located in the region of the third 
ventricle and the hypothalamus. While it is 
perhaps noteworthy that in several cases of Al- 
bright’s syndrome reported in the literature the 
patients had previously had encephalitis,* the 
evidence is by no means conclusive that enceph- 
alitis plays an etiologic role in the production 
of a disease considered by some investigators 
as beginning at, or even before, birth. 

Possible evidence for a hereditary basis was 
presented in a case of polyostotic fibrous dys- 
plasia studied by Moehlig and Schreiber. On 
the maternal side of the patient’s family, short- 
ness of stature and unusually early dental decay 
were interpreted as attributable to a hereditary 
defect in the bone-forming mesenchyma. Even 
if we could agree with this premise, we could 
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not understand how, as they suggested, the 
unilateral distribution of the osseous lesions of 
their patient represented a chromosomal aberra- 
tion for which the maternal side of the family 
could be blamed. In a search of the literature the 
only other evidence for a familial trait in polyo- 
stotic fibrous dysplasia appeared in a report by 
Hirsch ** of 3 siblings who all suffered from the 
effects of disseminated cystic lesions of bone. 

In 2 cases of Albright’s syndrome recorded 
by Braid,** a history of neonatal jaundice sug- 
gested that disturbances in hepatic function 
were responsible for the syndrome. Braid ob- 
tained definite evidence, based on laboratory 
data, of diminished liver function in 1 of 
her cases. She correlated an increase in the 
value for serum phosphatase with an inability 
on the part of the liver to destroy this substance, 
noting that in certain cases of hepatic cirrhosis 
similar high levels of serum phosphatase are 
obtained. The cases of McCune and Bruch” 
and of Summerfeldt and Brown ** were similar 
in many respects to those of Braid, and it is 
perhaps significant that 1 of our patients (case 
3) stated that she “almost died of liver trouble 
in infancy.” At necropsy in the case of McCune 
and Bruch the liver was found to have a normal 
microscopic appearance. Consequently a pri- 
mary hepatic lesion probably could not be held 
responsible for the bony lesions of Albright’s 
disease, to say nothing of the apparently un- 
related sexual disturbances and the cutaneous 
pigmentation. 

A primary hormonal imbalance has _ been 
postulated on the basis of those cases in which 
sexual aberrations were especially prominent. 
However, it is difficult, as Albright remarked, 
to comprehend how estrogen acting indepen- 
dently or through the medium of the parathyroid 
glands ‘® could explain the bizzare character 
and predominantly unilateral distribution of the 
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Surg. 3:167-175 (Aug.) 1927. 

16. Braid, F.: Osseous Dystrophy Following Icterus 
Gravis Neonatorum: Generalized Osteitis Fibrosa with 
Areas of Pigmentation of the Skin and Precocious 
Puberty in the Female, Arch. Dis. Childhood 14:181- 
202 (Sept.) 1939. 

17. (2) McCune, D. J.: Osteitis Fibrosa Cystica: 
The Case of a Nine Year Old Girl Who Also Exhibits 
Precocious Puberty, Multiple Pigmentation of the Skin 
and Hyperthyroidism, Am. J. Dis. Child. 52:743-747 
(Sept.) 1936. (b) McCune, D. J., and Bruch, H.: 
Osteodystrophia Fibrosa: Report of a Case in Which 
the Condition Was Combined with Precocious Puberty, 
Pathologic Pigmentation of the Skin and Hyperthy- 
roidism, with a Review of the Literature, ibid. 54: 
806-848 (Oct.) 1937. 

18. Summerfeldt, P., and Brown, A.: Osteodys- 
trophia Fibrosa, Am. J. Dis. Child. 57:90-101 (Jan.) 1939. 





ARCHIVES OF INTERNAL 








MEDICINE 


osseous and cutaneous lesions seen in this dis- 
ease. Both estrogen and parathyroid extract 
have produced cystic changes of bone in 
animals,*® but none of these experiments has 
resulted in effects which combine the dissoci- 
ated phenomena of Albright’s syndrome. 

Helfet, in an attempt to establish the nature 
of the osseous lesions, revived a theory that is 
interesting not only from the standpoint of 
etiology but also as a basis for therapy. He 
believed that there existed in Albright’s syn- 
drome a state of chronic hyperparathyroidism 
based on a mild hyperphosphatemia. His treat- 
ment consisted of reducing the amount of avail- 
able phosphorus by precipitating part of it in 
the intestine by using the acetates and gluco- 
nates of aluminum. He reported some striking 
results after using this type of therapy for sev- 
eral patients who had polyostotic fibrous dys- 
plasia of bone. 

Sternberg and Joseph,”° in one of the more 
recent reviews, presented some _ interesting 
etiologic data on the only case of Albright’s 
syndrome in which complete necropsy had been 
performed. In this case, which previously had 
been studied and reported by McCune and 
Bruch, the patient, a 13 year old girl, subse- 
quently had come under the care of Sternberg 
and Joseph for an attack of bronchopneumonia, 
which terminated fatally. The essential posi- 
tive observations other than the osseous lesions, 
which are described in some detail, were limited 
for the most part to the endocrine glands, in 
which the following changes were noted: ‘The 
pituitary body demonstrated pronounced hyper- 
plasia of the basophilic elements with adenomas 
of microscopic size. The individual basophilic 
cells were larger than normal and decidedly pleo- 
morphic. Binucleated and trinucleated giant 
forms were observed, with loss of granular struc- 
ture. Colloid granular cytoplasm, present in 
certain of the cells, gave an appearance strikingly 
similar to “Crooke’s change.” *! The picture 
was interpreted as evidence of greatly disturbed 
function. The thyroid gland presented the 
microscopic picture of pronounced hyperplasia 
but contained numerous fetal adenomas, which 
Sternberg and Joseph interpreted as localized 
involution in a chronically toxic gland. This pa- 


19. Bremer, J. L.: Osteitis Fibrosa Localisata: An 
Experimental Study, Arch. Path. 32:200-210 ( Aug.) 1941. 

20. Sternberg, W. H., and Joseph, V.: Osteodys- 
trophia Fibrosa Combined with Precocious Puberty and 
Exophthalmic Goiter: Pathologic Report of a Case, 
Am. J. Dis. Child. 68:748-783 (April) 1942. 

21. Crooke, A. C.: A Change in the Basophil Cells 
of the Pituitary Gland Common to Conditions Which 
Exhibit the Syndrome Attributed to Basophil Adenoma, 
J. Path. & Bact. 61:339-349 (Sept.) 1935. 
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tient had a long history of toxic diffuse (exoph- 
thalmic) goiter, and the basal metabolic rate 
had ranged up to plus 120 per cent. The thymus 
and the lymph nodes showed considerable hyper- 
plasia. Atrophy of the adrenal cortex contrasted 
with relative hypertrophy of the medullary tissue. 
Ovarian tissue resembled that of an adult 
woman, with multiple follicular cysts but with 
an absence of mature or maturing corpora lutea. 
Sternberg and Joseph contrasted this observation 


with the condition present in cases of adrenal 
cortical hyperplasia and tumor, in which -the 
ovaries are often hyperplastic. Parathyroid 


glands were all identified and were essentially 
normal in appearance. Of particular interest was 
the authors’ observation that the liver was nor- 
mal, in spite of the history of severe neonatal 
jaundice. It is perhaps also noteworthy that no 
lesions of the brain, except a slightly dilated 
third ventricle, were demonstrated on either 
macroscopic or microscopic examinations and 
that no abnormality was evident on careful study 
oi the hypothalamus. 

ternberg and Joseph found it impossible to 
accept the theory of causation based on the prin- 
c of multiple congenital defects of develop- 
ment even though, in addition to the manifesta- 
tions of Albright’s syndrome in its most florid 
form, their patient had had a patent foramen 
e and Meckel’s diverticulum. It was their 


considered opinion that the osseous changes, 
culaneous pigmentation and precocious puberty 
were on an endocrine basis and that in their 
case the etiologic importance of thyrotoxicosis 
was paramount. In the bizarre distribution of 


the osseous and cutaneous lesions they saw a 
alized tissue susceptibility” paralleled by re- 

corded instances of hemihypertrophy, hemi- 

obesity, unilateral exophthalmos and so forth. 
everal other cases of Albright’s syndrome 


‘ have been recorded in which clinical evidence of 


thyrotoxicosis was manifest, but in 1 of these 
biopsy of the thyroid gland revealed normal col- 
loid thyroid. Moreover, the large majority of 
patients in the recorded cases did not have hyper- 
thyroidism. Consequently the case of Sternberg 
and Joseph may fall into a special category. The 
changes they depicted as involving the basophilic 
elements in the pituitary body were as arresting 
as those in the thyroid gland, and perhaps some 
investigators would be inclined to feel that the 
endocrine manifestations had occurred as a re- 
sult of a primary disorder involving the pituitary 
gland. 
SYMPTOMS AND SIGNS 
Next to the sypmptoms of precocious puberty 


in females, the osseous lesions that characterize 
Albright’s syndrome provide the cardinal clinical 


symptoms. Limitation of movement that results 
from bony deformity and pathologic fractures 
are often childhood manifestations. However, 
in cases 1 and 5 of our series extensive bony 
lesions had been practically unnoticed until the 
patients were well on in adult life. Generalized 
“bone pains,”’ so characteristic of hyperparathy- 
roidism, are usually absent in uncomplicated 
cases, but local pain and tenderness may be 
present if the involved bone is the site of an 
expanding fibrous tumor and are naturally 
present when a pathologic fracture has occurred. 
Strangely enough, these fractures tend to heal 
after the use of standard methods of immobiliza- 
tion or surgical fixation by means of grafts ** or 
both. 

Lichtenstein and Jaffe were of the opinion that 
the osseous lesions constitute the nucleus of the 
disorder and felt that other clinical manifestations, 
such as precocious puberty and cutaneous pig- 
mentation, can occur only in the presence of ex- 
tensive skeletal involvement. Cases 2, 5 and 6 
of our series provided notable exceptions to this 
general rule. Although precocious puberty is 
a cardinal symptom of Albright’s syndrome in 
the complete form, it is almost exclusively limited 
to females and usually to those females in whom 
extensive osseous lesions are also present. How- 
ever, there are exceptions to this rule, of which 
case 1 is an example. The reason for precocious 
puberty is poorly understood, but its implications 
are often far reaching, for in addition to the early 
onset of menstruation and the early apearance of 
secondary sexual characteristics there is some- 
times pronounced acceleration in somatic matura- 
tion. Thus the bone age may exceed the 
chronologic age of the patient, in that there is 
premature ripening of the epiphyses. In addition, 
epiphyses unite early with diaphyses, and, in the 
case of bones of the extremities, the result may 
be a premature arrest of srowth. It has accord- 
ingly been observed that adult females who suf- 
fer from the disease 2rc of short stature. 


INCIDENCE 


Albright’s syndrome is somewhat rare if one 
considers only the complete form, as exemplified 
by the cases listed in table 1 and, in addition, the 
occasional case which may have escaped our 
notice in a review of the literature. However, 
other authors, such as Gorham and co-workers, 
consider the incomplete form, in which one or 
more of the clinical, roentgenologic and patho- 
logic features are lacking, and thus remove the 
condition somewhat further from the realm of 


22. Ghormley, R. K.; Sutherland, C. G., and Pollock, 
G. A.: Pathologic Fractures, J. A. M. A. 109:2111- 
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the uncommon. Furthermore, if one agrees with 
Lichtenstein and Jaffe that polyostotic fibrous 
dysplasia in its most florid expression demon- 
strates the extraskeletal manifestations of Al- 
bright’s syndrome, an extensive literature is 
available. Jaffe, to cite one investigator, has had 
personal experience with at least 23 cases, and 
Albright has encountered approximately 30. 

In the matter of sex, females predominate over 
males in the ratio of 3 to 2. It is interesting to 
note that this same ratio obtains for the sex 
incidence among patients suffering from the 
effects of parathyroid adenoma. No racial sus- 
ceptibility to the disease has been emphasized 
in the literature. 

It has been suggested in the literature that 


increased fertility may be a feature of Albright’s 
syndrome in females. Moreover, it has been 


asserted that in the case of Lena Medina, the 5 
year old Peruvian girl who gave birth to a boy, 
precocious puberty was attributable to this con- 
dition. However, a letter which one of us 
(M. B. D.) received from Albright,?* who had 
corresponded with one of the physicians in 
charge of the case, did not confirm this theory. 

Extensive cutaneous pigmentation, often oc- 
curring in the form of large irregular patches, 
is an almost constant accompaniment of osseous 
lesions of pronounced degree in Albright’s syn- 
drome. Strangely, these patches of pigmenta- 
tion may occur with a predilection for the side of 
the body that has the most pronounced bony 
lesions. The locations of the pigmented spots 
vary, but the back, buttocks, inner aspects of the 
thighs, neck and scalp are common sites. In case 
4 of our series, a large pigmented spot on the 
occipital portion of the scalp was the only dis- 
colored area of the skin and was associated with 
alopecia of this same region. Similar localization 
of pigmentation of the scalp has been observed 
by others. 

OTHER OBSERVATIONS 


Laboratory Data.—The results of chemical 
analysis of blood, urine and feces of patients who 
have Albright’s syndrome are usually as follows: 
Values for serum calcium and serum phosphorus 
are variable but usually are within the limits of 
normal. Serum phosphatase is increased, the 
amount of increase being in general consonant 
with the degree of activity of the osseous lesions. 
Studies on calcium balance have varied; in some 
cases equilibrium has been noted, in some cases 
a measurable degree of retention and in others 
a state of so-called negative balance. Excessive 
excretion of calcium ordinarily is interpreted as 
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favoring a diagnosis of parathyroid tumor, but 
in at least 1 case reported in the literature it was 
associated with polyostotic fibrous dysplasia. 
Consequently it is doubtful whether the results 
of calcium studies alone can be the deciding fac- 
tor in the differential diagnosis of this condition 
from hyperparathyroidism resulting from hyper- 
plasia or tumor. High values for serum chol- 
esterol occasionally have been reported and have 
resulted in the mistaken diagnosis of xanthoma 
of bone. In practically all cases of Albright’s 
syndrome the values for serum cholesterol have 
been normal. In a few cases of this disease 
such diversified observations have been reported 
as decreased dextrose tolerance with or without 
glycosuria, diminished hepatic function as evi- 
denced by retention of dye, abnormal values jor 
serum protein, elevation of the basal metabolic 
rate and increased urinary excretion of estrogen. 
In the majority of cases, however, such evidence 
has not been obtained, and its seeming impor- 
tance diminishes when one attempts to apply it 
generally in the study of Albright’s syndrome. 


Roentgenologic Characteristics—As a rule, 
polyostotic fibrous dysplasia has a distinctive 
roentgenologic appearance, and in most instances 
the correct roentgenologic diagnosis can be made 
without difficulty. In most cases several or ma: 
bones are affected, but in some cases only one 
bone or part of a bone is involved. The solitary 
lesions of bone most frequently cause difficulty 
in diagnosis. When Albright’s syndrome is 
present, involvement of many bones almost 
always occurs. Osseous lesions of polyostotic 
fibrous dysplasia sometimes are limited stricily 
to one side of the body ; but when there is exten- 
sive skeletal involvement, the lesions are often 
bilateral, most of the lesions being on one side. 
The lower extremities are involved more fre- 
quently than the upper extremities. 
frequently is affected. The lesions are dissemi- 
nated, and normal bone is present between the 
regions of abnormal bone. Polyostotic fibrous 
dysplasia almost always can be distinguished 
from hyperparathyroidism, because in the latter 
there is generalized abnormality of bone. The 
epiphyses are not affected by polyostotic fibrous 
dysplasia, which is an important consideration in 
distinguishing this condition from Ollier’s dis- 
ease (dyschondroplasia). 

Lesions of polyostotic fibrous dysplasia con- 
sist mainly of masses of fibrous tissue which in 
most instances replace the medullary structures 
of the involved bone. This leads to thinning of 
the cortex of the bone from within, and in many 
cases there is moderate or extreme expansion 
of the involved bone. These changes result in 
a distinctive roentgenologic appearance, such as 
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was observed in case 5 (figs. 11 and 12). It must 
be emphasized, however, that at times the lesions 
of polyostotic fibrous dysplasia may develop sub- 
periosteally, as illustrated by case 4 (fig. 9), 
and thereby cause erosion of the cortex from 
without. In cases of this type, slight or no ex- 
pansion of involved bone occurs, and the roent- 
genologic appearance is considerably different 
from that of lesions beginning in the medullary 
portion. 

ince in polyostotic fibrous dysplasia the bony 
ictures are replaced by masses of fibrous 
tissue, the involved portions of bone are abnor- 
milly radiolucent. For this reason focal involve- 
mont that starts in the medulla and causes ex- 
pasion of bone may resemble cystic lesions of 
bone. Localized zones of osteosclerosis fre- 
quently are found in association with radiolucent 
lesions, and in some cases osteosclerosis is most 
ccispicuous. 


vr 


ones affected by polyostotic fibrous dys- 
pl.sia are sometimes abnormally long. When 
right’s syndrome is present the growth of 
may be accelerated during childhood, but 


pr mature union of the epiphyses may cause an 
e arrest of growth and resulting dwarfism. 
\\ hen adult life has been reached the lesions of 
bo.e no longer progress or progress very 
slowly. 


‘athologic fractures which frequently com- 
phate this condition usually occur through re- 
giins of major involvement. Periosteal reaction 
develops if a pathologic fracture is present; 
otherwise no periosteal reaction is produced by 
these lesions. Pathologic fractures often result 
in shortening and gross deformity of bone. 
Wien there is extreme involvement of a bone, 
multiple fractures may produce a_ peculiar 
crumpled appearance. The rapid healing of 
pathologic fractures indicates that the reparative 
process proceeds in an orderly fashion. 

Lesions of the skull frequently are seen in 
polyostotic fibrous dysplasia. The changes in 
the vault, occiput and mandible closely resemble 
those that occur elsewhere in the skeleton. Fre- 
quently expansion of these parts of the skull 
occurs. Radiolucent zones resembling cysts may 
be present. Little, if any, osteosclerosis is pres- 
ent in these regions. The lesions affecting the 
basal portion of the frontal bone and sphenoid, 
ethmoid and maxillary bones are different from 
the lesions of fibrous dysplasia as seen elsewhere. 
In these locations the lesions are almost always 
osteomatoid in type. The bone is extremely dense 
and thick. Complete or partial obliteration of 
the paranasal sinuses frequently is present. De- 
formity of the orbit with ocular proptosis is not 
unusual. Obstruction of the nasal passages may 
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occur. Expansion of the involved bone may 
result ia asymmetry of the skull. Extreme prom- 
inence of the forehead, maxilla or mandible is 
not uncommon. 

The osteomatoid thickening of the base of the 
skull, especially of the wings of the sphenoid 
bone or of the basal portion of the frontal bone, 
may simulate the hyperostosis that is associated 
with meningioma. These lesions of the skull 
have a superficial resemblance to those seen in 
Paget’s disease, but distinction should not be 
difficult. The term leontiasis ossea is used to 
designate a type of generalized facial deformity. 
Almost always, however, this deformity is the 
result of polyostotic fibrous dysplasia; hence no 
distinction between the two conditions is neces- 
sary. 

Pathologic Features ——The cortex of the in- 
volved bony segments is thinned, and the sub- 
stantia spongiosa and marrow are filled with 
fibrous tissue, which may be vascular or avas- 
cular. Occasional spicules of degenerating and 
regenerating bone are found, the latter often 
being surrounded by normal numbers of osteo- 
blasts. Islands of cartilaginous metaplasia occa- 
sionally are observed. Blood pigment sometimes 
is noted. There is a characteristic paucity of 
osteoclasts and those present have been described 
as being abnormal. In other cases, especially 
around sites of recent fractures, osteoblastic and 
osteoclastic activity may be pronounced and the 
picture may simulate that of benign foreign body 
giant cell tumors of bone. Cysts are not com- 
monly encountered except in regions in which 
degenerative changes are observed. Foam cells 
have been described in a few cases, and we have 
seen them in our own specimens ; however, they 
are usually absent, and differentiation of the 
condition from xanthoma of bone presents n¢ 
diagnostic difficulties. 

In cases of Albright’s syndrome bones that 
appear normal roentgenographically present a 
normal appearance on biopsy, but in cases of 
hyperparathyroidism all sections reveal mild to 
extreme osteoporosis. Although Jaffe expressed 
the belief that in cases of Albright’s syndrome 
there is fibrosis of the bone marrow which is 
not observed in cases of hyperparathyroidism, 
most investigators are willing to concede that a 
differential diagnosis cannot be made from 
biopsy of an isolated fragment of porous bone. 
Consequently the pathologic interpretation 


should be considered in conjunction with an 
evaluation of the clinical history, roentgeno- 
graphic findings and the results of chemical 
analysis of the blood. 

Pathologic interpretation of the cutaneous 
lesions has been made possible through biopsy 
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in a number of cases. The changes have been 
constant and have paralleled the observations 
made in 2 of our own cases. The lesion demon- 
strates an excess of melanin pigment, which 
sometimes is confined to the basal layer of the 
epidermis but occasionally extends into the 
granulosum. There may be a few melanophores 
in the cutis, but as a rule there are no nests of 
nevus cells as in the ordinary mole. An asso- 
ciated hypertrophy of the muscular elements 
comprising the arrectores pilorum recalls the 
precocious puberty with early appearance of 
axillary and pubic hair which is observed in 
some females who have this strange malady. 


DIFFERENTIAL DIAGNOSIS 


Precocious puberty, which is present in asso- 
ciation with a florid or complete form of 
Albright’s syndrome, is a phenomenon that is 
not associated with parathyroid adenoma. Con- 
sequently differential diagnosis should offer 
few difficulties. Nevertheless in the past the 
notion that porous bones indicate the presence of 
hyperparathyroidism has become so fixed that 
at least 20 patients who had complete or incom- 
plete forms of Albright’s syndrome have been 
submitted to fruitless explorations of the neck in 
search of a ‘causative tumor. In incomplete 
forms of the disease, the fact should be borne in 
mind that hyperparathyroidism is rare in child- 
hood, whereas Albright’s syndrome usually dates 
from an early age. In the former disease pa- 
tients complain of pain in the bones, profound 
muscular weakness and digestive disturbances, 
whereas patients suffering from the latter appear 
well except for the local disability produced by 
severe osseous lesions. Generalized pain in the 
bones is not often encountered. In cases of 
hyperparathyroidism widespread osteoporosis is 
present, whereas in Albright’s syndrome the 
osseous lesions are spotty in character and often 
unilateral in distribution, with roentgenologically 
normal bone in many regions. Cysts are the 
exception rather than the rule. Renal lithiasis 
and fixation of the specific gravity of urine, so 
commonly found with parathyroid adenomas, are 
rarely observed with Albright’s syndrome. 

The high values for serum calcium, low values 
for serum phosphorus and noticeably negative 
calcium balance in cases of hyperparathyroidism 
contrast with the normal values obtained in cases 
of Albright’s syndrome. High values for serum 
phosphatase may be obtained in both conditions. 
A pronounced increase in the excretion of cal- 
cium as compared with the intake (negative 
calcium balance) favors a diagnosis of hyper- 
parathyroidism, but one occasionally encounters 
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a case which proves an exception to this general 


rule. 

The differentiation of Ollier’s dyschondro- 
plasia from Albright’s syndrome may give rise 
to some diagnostic difficulties, inasmuch as it 
too occurs in young persons. The finding of 
occasional islands of cartilage in the bony lesions 
of Albright’s syndrome heightens this similarity. 
However, Ollier’s disease disturbance of 
chondrification and therefore does not involve 
bones that are laid down in membrane, such as 
those of the skull. Moreover, disturbances of the 
epiphyses are characteristic of Ollier’s disease, 
whereas absence of involvement of epiphyses is 
a noteworthy feature of Albright’s syndrome. 
Cutaneous pigmentation in both sexes and pre- 
cocious puberty in females are additional differ- 
entiating features of Albright’s syndrome. 

Osteogenesis imperfecta often presents blue 
sclera and sometimes certain other hereditary 
evidences which appear to be of value in differ- 
ential diagnosis. Blue scleras occasionally have 
been reported in association with polyostotic 
fibrous dysplasia.** 

Von Recklinghausen’s neurofibromatosis, with 
its characteristic pigmentation of the skin, also 
may be associated with osseous lesions and tlius 
complicate the problem of differential diag- 
nosis. The presence of neurofibromas along thie 
course of cutaneous nerves provides an impor- 
tant clue, and the diagnosis easily can be settled 
by biopsy. Neurofibromas do not occur in con- 
nection with Albright’s syndrome. 

In locations other than the vertebral bodies, 
hemangiomas of bone may have certain features 
in common with polyostotic fibrous dysplasia.” 
The value of biopsy in such cases is again ob- 
vious. The gross appearance of the two lesions, 
however, is entirely different. 

According to the early literature, xanthoma- 
tosis presented problems of differential diag- 
nosis, and several cases of Albright’s syndrome 
have been recorded as typical examples of 
xanthoma of bone. Involvement of the cranium 
in cases of Albright’s syndrome in young per- 
sons may simulate that found in xanthomatosis. 
Clinical studies on the level of cholesterol and 
other lipids of the blood may establish the diag- 
nosis in an occasional case. In others biopsy of 
an osseous lesion will be necessary. Foam cells 
occasionally are encountered in the bony lesions 
associated with Albright’s syndrome but never 


is a 
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in the abundance in which they may be present 
in xanthoma. 

Biopsy also may be necessary to rule out a 
diagnosis of metastatic cancer, which was first 
considered in case 2 of our series. A similar 
procedure theoretically might be adopted in cases 
of so-called latent lesions that might be mistaken 
roentgenologically for certain primary malignant 
tumors of bone, such as multiple myelomas. 

Granulosa cell tumor of the ovary produces 
precocious puberty but usually none of the other 
features of Albright’s syndrome. Adrenal tumors 


may be recognized by the fact that those pro- 
ducing precocious puberty (cortical) rarely 
metistasize to bone and those metastasizing to 
be (medullary) do not produce precocious 
puberty. 
TREATMENT 

general, no specific treatment for Albright’s 
syn !rome has been developed. In the cases with 
ext: sive osseous involvement the most promis- 
ing results have followed the use of aluminum 
acetate as recommended by Helfet. Both clin- 
ical and roentgenologic improvement have been 
ne after the use of this preparation in cases 
of steoporosis. Our experience has not been 


ext isive enough to warrant the claim that any- 
thin approaching a cure can be obtained by the 
use of aluminum acetate, nor do we know how 
long the improvement might be sustained. 

eatment with vitamin D and calcium in 
various forms seems to have produced little or 
no |eneficial effect. Roentgen therapy has been 
tric! from time to time. While in a localized 
lesion it may produce some sclerosis and fibrosis, 
is contraindicated when the condition is 
m« generalized. In children, extensive irra- 
diation over epiphyses is likely to lead to arrest 
of epiphysial growth. 

Pathologic fractures should be reduced and 
splinted in a manner similar to that of any other 
fracture, and early union usually results. In 
cases of pathologic fracture in which large cysts 
occur, restoration of the bony substance and 
healing of the fracture can be hastened by a bone 
grafting procedure. 

In all cases of Albright’s syndrome, whether 
treated by medical or surgical means, we be- 
lieve that the use of aluminum acetate with at 
least one pint of milk a day is indicated. 


ifs use 


SUMMARY AND CONCLUSIONS 
Six new cases of Albright’s syndrome were 


encountered at the Mayo Clinic. These bring 


the cases reported in the literature to a total 
Information concerning these cases and 


of 39. 
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1 reported by Shallard has been added to the 
tabulated review of the literature prepared by 
Gorham and co-workers in 1942. 

The disease occurs more commonly among 
females than among males and frequently mani- 
fests itself early in childhood. Several of our 
patients were found to have latent lesions in 
adult life. 

In some females who have Albright’s syn- 
drome, sexual and somatic development are pre- 
cocious. In males there may be some evidence 
of somatic precocity but few sexual changes. In 
both sexes, but particularly among females, pre- 
mature arrest of growth may occur. Cutaneous 
pigmentation accompanies the disease in both 
males and females. 

Extraskeletal manifestations may occur in the 
absence of extensive osseous lesions. This ob- 
servation is contrary to the general impression 
obtained from the literature. Clinically silent but 
roentgenologically extensive and active lesions 
present in adults who have 
Albright’s disease. This observation also differs 
from those recorded in the literature. <A ten- 
dency in our cases toward unilateral involvement 
of bones was in harmony with the findings of 
other investigators. The osseous lesions ap- 
peared to be responsible for the major compli- 
Symptoms so produced 


of bone can be 


cations of the disease. 
were in general progressive in severity, but re- 
missions and exacerbations, with sometimes long 
periods of clinical quiescence, were observed. 

Pathologically the picture was that of a pro- 
found disturbance of metabolism of bone in which 
decalcification and resorption equaled or ex- 
ceeded the processes of tissue repair by osteo- 
blasts and fibroblasts. Contrary to previous ob- 
servations, microscopic examination in our cases 
occasionally demonstrated brown tumors and 
cysts. The microscopic resemblance to giant 
cell tumor in some of our material was also 
unusual. Accordingly,; we agree with those 
investigators who claim that the diagnosis of 
Albright’s syndrome cannot be made solely on 
the basis of microscopic studies. 

In our series were unable to 
hepatic disease or thyrotoxicosis played any part 
in causing this condition. Evidence of a lesion 
involving the central nervous system was in 1 
case equivocal. 

Whether chronic hyperphosphatemia existed 
in these 6 cases is uncertain, but therapy based 
on this assumption was applied with some suc- 
cess in 1 case. If the results in additional cases 
are promising, the method should prove of benefit 
to persons affected with this strange malady. 


we see how 
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MEDICAL CORPS, ARMY 


The variegated clinical manifestations of infec- 
tious mononucleosis have been emphasized re- 
peatedly by most writers on the subject in recent 
years.’ It has also been emphasized that these 
manifold signs and symptoms often make the 
diagnosis difficult, because frequently some par- 
ticular combination of symptoms of the disease 
will duplicate the important findings of other 
clinical entities. 

300 cases of 


infectious mononucleosis observed over the past 


We have reviewed a series of 


twenty months at several large air force hospitals, 
and we also have encountered the same long 
list of heterogeneous symptoms and signs that 
have been observed and recorded by other inves- 
tigators. that the relative 
frequency of these manifestations, with but in- 


Moreover, we find 
significant percentage variations, closely approxi- 
mates that observed by previous authors. In 
addition, however, to these manifestations, we 
have observed in this series 3 cases characterized 
by a severe anemia with leukopenia and thrombo- 
penia which presented considerable difficulty in 
diagnosis. Therefore, it was thought worth while 
to review 
recording the symptoms and signs, and further 


briefly this rather large series of cases, 


to give a more detailed discussion of the 3 cases 
with the characteristics just referred to. 

In this series of 300 cases the complaints of 
the patients when they were admitted to the 
hospital were not so variable as the diagnoses 
made on admission. Tables 1 and 2 illustrate 
this point. 

From the tables it will be noted that the most 
frequent complaints were sore throat, enlarged 
lymph nodes, headache and fever. Furthermore, 


1. Tidy, H. L.: Glandular Fever and Infectious 
Mononucleosis, Lancet 2:180 and 236, 1934. Spark, 
T. E. H.: Infectious Mononucleosis: Problem in Diag- 
nosis, M. J. Australia 2:413 1942. Werlin, S. J.; 
Dolgopol, V. B., and Stern, M. E.: Infectious Mono- 
nucleosis, a Diagnostic Problem, Am. J. M. Sc. 201: 
74, 1941. 
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in only 37 cases in the entire series was the 
disease correctly diagnosed on the patient’s ad- 
mission to the hospital. 


Parte 1.—Admission Diagnoses 


Diagnosis Cuses 
Acute pharyngitis 64 
Nasopharyngitis.... 45 
Infectious mononucleosis... .. cabs tuctveaamiee Cae 
Acute tonsillitis.......... ; -o- 
Atypical pneumonia. TH 


Acute sinusitis. 
Diagnosis uncertain *. , : ; 12 


Lymphadenitis. 10 
Bronchitis ‘ ers fe iatt 10 
Malaria. 7 
Jaundice , ; ‘ 6 
Cervical myositis 7 
Vineent’s angina ~ o 
Influenza ; : ” ‘ “. 4 
I a Pee eT ee eee mre eee 4 
Gastroenteritis... .. 
Suspected meningitis. . 
Cervical mass.... : 
Heat exhaustion... : oa poaedake eens 2 
Reaction to typhoid vaccine... ] 
og I Si ee en ee ee ] 
* These patients were admitted to the bospital for obser 
vation 
TasL_E 2.—Admission Complaints 

Complaint Case 
ND ED i tdi pik ocmsd 4s 34h eandadessneasoaeet 146 
Lymphadenopathy. 81 
| RARE, Fe SCO EES OEE ee Pye a eee, | 72 
ra tdhadkelcshcban erueteeecd sesestek poet 71 
PU hos ck thaws skank «cn clababsscenshsiveh sbineet 67 
Ee ey eee eee ee re 58 
RM ok ah Tha vkys ctl ee GR WHER Wola Sinks bee teaebe 38 
RP IONS bade doebh tahoe Lin teeenradeeser 14 
I SENS sive vecdacsanctavcenesgsee ll 
PE iin dab ut dinar 444) chbi.ch daidsdnsend } obnaesume 9 
POPs chbkbbarers éntcaverthewulaeéckerasaheers 9 
WE sa sare. sie b acca ddietaensSaaReaees ats cowns 7 
Sc ie cigs sp tnadapen wacko usuh ckipateces 7 
“BR eS. SRR ay OTS A ee gay oe 6 
PN sd... aie dn SG Es bn Gin cle ed bhwa dene mae 6 


PEPE as + 5.603350 ne Bahan as bib oe cede saseee sees 5 


Many writers have divided infectious mond 
nucleosis into three types: namely, the anginosé, 
the glandular and the febrile. In our series 
150 cases were instances of the anginose, 12/ 
of the glandular and 23 of the febrile type. 
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In all 300 of these cases there was a positive 
heterophile agglutination in dilutions ranging 
from 1 to 112 to 1 to more than 10,000. 

The list of different conditions observed in 
this series serves to stress the often repeated 
statement that infectious mononucleosis is a dis- 
i remarkable variablity. Table 3 serves to 




















east 
illustrate this point. 

The table shows that in 172 cases of this 
series a generalized adenopathy was observed 
and 123 enlarged cervical nodes only were 
see! In 67 cases the enlarged nodes were 
ten The spleen was palpable in 104 cases 
and ‘he liver in 47. In 9 cases the patients 
had -eneralized petechiae, and in 4 petechiae 
were found in the oral cavity. In 16 cases 

TABLE 3.—Positive Signs 

neralized adenopathy............--.eeeeeeeeee 172 

rvical adenopathy only........... . 183 

llicular pharyngitis............... . 112 

alpable spleen............s0+0+5 104 

nder adenopathy.... 67 

RIUM seles sc cccccccasccdeoceepeeesoscvss 47 

nder spleen...... xsehekavaw nie sen ces 39 

NGIVIUB....ccecscvccecsed +3 ood: ae 

mbranous pharyngitis.......... — 

UGS GUT EBcecnccccccccccccccessues 29 

TEBRUUIR. oo cvcecccccscneccocvscsgecee 16 

Waa sect ca orseasecesescvessies can. ae 

OM QGMIIMIOR.. ccccccsccccreccsces ee 

COGNEED cds ccncscccccesecccccescosess 9 

Oral cavity.. 4 

Generalized. . 9 

RUBCR nc ccccccccccccsccccccess 9 

ritonsillar absecess...............000. 7 

GERI oc ov cccccterctcccccccccctcesséuved 7 

MOERTED soccer vecesocscnvecvccccctncasses 6 

FORMER. oc ccccvcsccesccccccscececcossee 5 

TR nc cccicncseccdscvecscdcaseessece 4 

[OURO ON 6s 6b 6 i'sk0 sks cccssassiove 3 

bdominal tenderness..............- 3 

lild stupor saan 3 

[fT MOOK... ccccccvccescccccccccccvceseces 2 

MER i n6 bn i0s 0c pecccncsnyosncevcshscennueesss 1 
dermatitis which was usually either scarlatinal 
or macular was noted. In 3 cases the patients 
had hemoptysis; in 11 they were jaundiced, and 
in 6 of the latter they were jaundiced on admis- 
sion. Mild stupor, stiff neck and even delirium 


were observed in rare instances. 

The symptoms and signs seem to fall roughly 
into four main groups: (1) respiratory, char- 
acterized by nasal obstruction, cough, epistaxis, 
pharyngitis and tonsillitis; (2) gastrointestinal, 
by nausea, vomiting and abdominal tenderness ; 
(3) hematologic, by hypoplastic and hemolytic 
anemia as well as thrombopenia and leukopenic 
neutropenia, and (4) dermatologic, by scarlatinal 
or macular rashes as well as pruritus with and 
without jaundice. 

A recent report of a case by Ziegler,’ record- 
ing the observations at necropsy in a case of 





_ 2. Ziegler, E. E.: Infectious Mononucleosis: Report 
ot a Fatal Case with Autopsy, Arch. Path. 37:196 
(March) 1944, 
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infectious mononucleosis in which rupture of 
the spleen was the cause of death, sheds con- 
siderable light on the pathogenesis of this dis- 
ease. Moreover, the histologic observations in 
Ziegler’s case may explain the wide variety of 
signs and symptoms in infectious mononucleosis. 
Ziegler found focal interstitial infiltrates in the 
liver and kidneys with proliferation of reticulum 
cells and necrosis, and it was his opinion that 
these lesions probably represented “an acute 


infectious granulomatous process.’’ Further- 
more, he observed pulmonary lesions in which 
and 
the alveolar capillaries with mononuclear cells, 
together with scattered perivascular and inter- 


stitial mononuclear infiltrates. 


there was distention often obstruction of 


that infectious 


. 
mononucleosis is an infection which may localize 


These observations suggest 
in many tissues and organs. 
Since the principal objective of this paper is 
the certain rare hema- 
tologic features, we will review them briefly. 
In this entire series of 300 cases there were 
6 which were distinguished by moderate to mod- 
erately severe anemia. 
rare manifestation of infectious 
mononucleosis and usually has been thought to 
be due to some complicating factor unrelated 
to the primary disease. Unfortunately, complete 
clinical and laboratory studies with thrombocyte 


to discuss cases with 


Anemia has always been 
considered a 


counts were carried out in only 3 of the 6 cases 
in this series. 


REPORT OF CASES 


Case 1.—A 30 year old white woman entered the 
hospital because of severe occipital headaches, malaise 
and loss of appetite. 

She was in good health until two weeks prior to 
her admission, when she noticed that it was becoming 
dificult to do her daily work. For three days prior 
to admission she had awakened each morning with a 
severe occipital headache which grew worse as the 
day proceeded. A blood count done a week before her 
admission showed no abnormality. 

The past history revealed nothing significant. She 
had had the usual childhood diseases but no serious 
illness or operations. 

Physical examination showed a well developed woman 
in no acute distress. There was a fine macular rash 
on the left side of her face extending from the ear 
over the left cheek to the side of the mouth; the rash 
did not fade on pressure. Small discrete nontender 
cervical lymph nodes were palpable bilaterally. The 
tip of the spleen was barely palpable. 

The blood pressure was 126 systolic and 75 diastolic. 
The pulse rate was 90, the temperature 100 F. and 
the respiratory rate normal. 


Roentgenologic examination revealed that the chest 
was normal. 
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Examination of the blood showed a red cell count 
of 3,680,000, a hemoglobin content of 12.2 Gm. and a 
white cell count of 8,400, of which 75 per cent were 
lymphocytes, 20 per cent segmented forms, 1 per cent 
stab forms, 3 per cent monocytes and 1 per cent eosino- 
phils. Reticulocytes numbered 1.8 per cent, and plate- 
lets, 257,600. A heterophile agglutination occurred in 
a 1 to 792 dilution. Other laboratory results were 
entirely normal. 
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Chart 1—Results of blood counts and _ heterophile 


agglutination tests in case 1. 


The patient was given codeine, % grain (0.03 Gm.), 
for headache. No other medication was administered. 

The clinical course was relatively steady, and the 
fatigue and malaise grew worse and did not remit 
until about the eighth day after the patient entered 
the hospital. From that day on a progressive im- 
provement was noted. 

Serial blood counts, platelet and reticulocyte counts 
and heterophile agglutination tests were done. 

The hematologic picture in this case was one of 
increasing anemia, thromboperia and leukopenia which 
gradually returned to norma. the patient being dis- 
charged on the nineteenth day in the hospital. 

Case 2.—The patient, an active, healthy, 19 year old 
white youth undergoing training as an aerial navigator, 
was first seen three days prior to his admission to the 
hospital, complaining of coryza, sore throat and malaise. 
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Chart 2.—Results of blood counts and _ heterophile 
agglutination tests in case 2. 


At this time physical examination revealed an injected 
pharynx but otherwise nothing abnormal. A_ blood 
count was done, with entirely normal results. On the 
day of his admission the patient became acutely ill 
with nausea, vomiting and an extremely sore throat. 
Examination then revealed generalized small nontender 
lymph nodes. The spleen and liver were not palpable. 
A macular rash was noted over the chest and upper 
part of the abdomen. Hematologic studies at this time 





MEDICINE 


revealed a moderate lymphocytosis, and the heterophile 
agglutination test elicited a positive reaction in a 1 to 
56 dilution. 

The patient was put at complete rest in bed and was 
given a liquid diet. No other therapy was instituted. 

On the fourth day after he entered the hospital it was 
noted that he had a few petechiae over the tibial areas, 
the trunk and the arms. Repeated counts revealed 
250,000 platelets per cubic millimeter and a heterophile 
agglutination reaction in a 1 to 1,792 dilution. No com- 
plaints were noted except malaise, sore throat and a 
stuffy nose. The spleen was barely palpable at this 
time. 

Daily platelet counts were done, and on his seventh 
day in the hospital repeated counts revealed a level of 
60 to 90,000. The heterophile agglutination occurred in 
al to 3,984+ dilution. Examination revealed many 
petechiae over the entire body and a small hemorrhage 
of the conjunctiva of the left eye and clotted blood in 
the left nasal cavity. 

Symptomatic treatment was continued, and the patient 
gradually returned to normal, being discharged from the 
hospital on the twenty-fourth hospital day. 

Rechecks revealed a normal hematologic balance and 
no palpable nodes or spleen. 

Case 3.—A 22 year old white naval officer was ad- 
mitted to the hospital, complaining of severe nausea, 
shortness of breath and headache. Approximately four 
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Chart 3—Results of blood counts 
agglutination tests in case 3. 


hours before his admission he had been overcome by 
smoke from a smoke generator while he was on ma- 
neuvers. 

The past history was entirely noncontributory. 

Physical examination revealed a well developed white 
man who was acutely dyspneic. There were two minor 
abrasions of the scalp over the left parieto-occipital area. 
The respiratory rate was 32; the chest was symmetric, 
and expansion was equal. The patient was dyspneic but 
not cyanotic. The breath sounds were somewhat dis- 
tant throughout. Occasional subcrepitant rales were 
heard throughout both pulmonary fields anterior and 
posterior. The heart sounds were distant, the pulse 
rate 140. 

The patient was given oxygen inhalations and sympto- 
matic treatment consisting of 50 per cent dextrose 
vein and theophylline ethylenediamine. On his admis 
sion the blood count was normal except for a moderate 
lymphocytosis, the total white cell count being 4,200. 

On his third day in the hospital the patient vomited 
approximately 700 cc. of bright red blood and clots andj 
passed several black stools which contained occult blood 
Results of examination were approximately the same a 
at the time of his admission, except that the spleen and 
liver were palpable. A blood count at this time showed 
2,240,000 erythrocytes, a hemoglobin content of 7.5 Gm, 
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and a positive heterophile agglutination reaction in a 
1 to 1,992 dilution. The patient was given 500 cc. of 
whole blood and 500 cc. of plasma. The count steadily 
declined until the eighth day, when the count revealed 
1,900,000 erythrocytes, 100,000 platelets and white blood 
cells 18,500 with 87 per cent lymphocytes. Heterophile 
agglutination occurred in a 1 to 1,992 dilution. He was 
given 1,000 cc. of whole blood. The icteric index at this 
time was 31; the indirect van den Bergh reaction was 

On the tenth day a generalized macular eruption 
appeared on the entire abdomen and thorax. 
The patient gradually improved; the hematologic pic- 
ture steadily returned to normal, and the patient was 
discharged on the fortieth day in the hospital. 

The smoke was said to contain no toxic chemical in- 
gredients. 
latelet counts in all 3 cases were made both by the 

| of Dameshek and by a modified Vilarifio and 
Pimentel technic.?@ 


COM MENT 


slance at the charts on these 3 cases shows 
a rajid and simultaneous drop in red blood cells, 
cells and platelets, with a rapidly increas- 
ing heterophile agglutination followed by a much 
gradual rise in all three of the formed 
blood elements and a concomitant fall in the 
phile titer. 

\n interesting feature of these cases is the 
omplete lack of any of the usual clinical mani- 
ms of infectious mononucleosis, and in 

and 2 no toxic factor or other clinical 
finding was encountered that might account for 


Case l 
the rapidly developing anemia, leukopenia and 
thrombopenia. In case 3 the only possible cause 
of the illness might have been the inhalation of 
smoke. 

hese 3 cases may serve to emphasize the 
fact that a differential diagnosis between leu- 
kemia and infectious mononucleosis cannot be 
made on the absence of anemia plus the presence 

immature lymphocytes alone. Furthermore, 
the diagnosis cannot depend on the additional 
presence of a positive heterophile antibody agglu- 
tination, since Kent* has reported a case of 
rapidly fatal monocytic leukemia in which a high 
and rapidly increasing heterophile agglutination 
titer was present. One of us (F. C. H.) had 
the opportunity to study this case, and it was 
a classic example of leukemia with widespread 
heteroplastic infiltrates. Even though a positive 
heterophile agglutination reaction is rare except 
in patients with infectious mononucleosis and 
in patients recently treated with horse serum, it 





2a. Copley, A. L., and Robb, T. P.: Studies on 
Platelets : I. Method of Vilarifio and Pimentel and a 
New Direct Method of Counting Blood Platelets, Am. 
J. Clin. Path. 12:362, 1942. 


3. Kent, C. F.: “False” Positive Paul Bunnell 
eeregnae) Reaction? Am. J. Clin. Path. 10:576, 
(). 
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does sometimes appear in those with leukemia. 
Hence, the presence of abnormal though chiefly 
mature lymphocytes in association with a posi- 
tive reaction to a Paul-Bunnell test does not, 
as many laboratory technicians think, clinch the 


diagnosis of infectious mononucleosis. There- 
fore, the necessity exists for careful and pains- 
taking morphologic studies of the blood in cer- 
tain bizarre cases of infectious mononucleosis. 

We can only hypothesize as to the cause of 
this apparently rare triad of complications of 
infectious mononucleosis which we have just 
presented. It is our belief that any of these 
complications may occur singly. Certainly leuko- 
penia is not at all rare. We were able to find,how- 
ever, records of but few cases of proved throm- 
bopenic purpura from infectious mononucleosis 
in the literature. A study of Magner’s case 
shows that no platelet counts were made and a 
paucity of platelets on the stained film was the 
only evidence of thrombopenia submitted. 
Anemia as a complication of infectious mono- 
nucleosis, though rarely recorded, is occasionally 
observed, and it is quite possible that thrombo- 
penia might be found more frequently if in all 
cases in which petechiae are encountered platelet 
counts are performed. 

The anemia has been ascribed to a hemolytic 
process,> and it has been more or less dog- 
matically stated that * 
uncomplicated cases’ of infectious mononucleo- 
It is our belief that the anemia may also 
result from an infiltration of the bone marrow, 
with a resultant depression of all the formed 
blood elements. Freeman,’ studying surgical 
biopsy specimens of the bone marrow in infec- 
tious mononucleosis, has apparently demonstrated 
such an infiltration. Moreover, it does not seem 
unreasonable to assume such an infiltration in 


anemia does not occur in 


sis.® 


view of the observations by Ziegler, in whose 
case visceral infiltrative lesions were encoun- 
tered. Furthermore, Kilham and Steigman § 
found infiltrates similar to those of Ziegler in 
biopsy specimens of the liver. If such an infil- 
tration should be the cause of the anemia, leuko- 


4. Magner, W., and Brooks, E. F.: Infectious Mono- 
nucleosis with Acute Thrombopenic Purpura, Canad. 
M. A. J. 47:35, 1942. Loyd, P. C.: Acute Thrombo- 
cytopenic purpura in Infectious Mononucleosis, Am. J. 
M. Sc. 207:620, 1944. 

5. Moore, C.: 
(7.2 ae: 

6. Wintrobe, M. M.: Clinical Hematology, Phila- 
delphia, Lea & Febiger, 1942, p. 746. 

7. Freeman, W.: Bone Marrow Studies in Glandular 
Fever, Am. J. Clin. Path. 6:185, 1936. 

8. Kilham, L., and Steigman, A. J.: 
Mononucleosis, Lancet 2:452, 1942. 


Personal communication to one of us 


Infectious 
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penia and thrombopenia in these cases that we 
have recorded, the lesion in the bone marrow 
is probably more in the nature of a focal infec- 
tious granulomatous process than a simple hetero- 
plastic infiltration. At least this is our belief. 


CONCLUSIONS 


Three hundred cases of infectious mononu- 
cleosis were observed, and the usual long and 
varied list of clinical findings were encountered. 
Only cases showing a positive heterophile agglu- 
tination reaction were included in this series. 

In 6 cases the patients had anemia, and in 
3 of this group there were leukopenia and 
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In none 


thrombopenia which came on rapidly. 
of these 3 cases were any of the usual clinical 
manifestations of infectious mononucleosis pres- 
ent, with the exception of mild adenopathy. 

It is hypothesized that this triad of hematologic 
findings may have been due to depression of the 


activity of the bone marrow resulting from an 
infectious granulomatous process involving the 
marrow. It is further hypothesized that such 
a pathologic process may also be the underlying 
cause for the disturbances of the central nervous 
system and for the pulmonary, gastrointestinal 
and hepatic manifestations which are sometimes 
seen in infectious mononucleosis. 








GASTROINTESTINAL HEMORRHAGE 


STUDY 


ASSOCIATED WITH 


EXPERIMENTAL 


\ZOTEMIA 


AN ETIOLOGIC 


AYMOND GREGORY, M.D.; PAUL L. EWING, Px.D., ann HARRY LEVINE, M.D. 


GALVESTON, 


ny workers’ have confirmed the original 
vations of Sanguinetti? that an elevation 
nitrogen content of the blood may be asso- 
| with gastroenteric bleeding. Opinions con- 
¢ the pathogenesis of this condition are not 
reement. Sanguinetti? attributed the azo- 
to absorption of protein from the intestine, 


m the Departments of Medicine and Pharma- 
The University of Texas School of Medicine. 
fman-LaRoche, Inc., supplied the heparin used 
e studies. 
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augmentation of general metabolism and chloro- 
penia. Alsted’* studied the condition in pa- 
tients and suggested blood pressure effects and 
intestinal absorption as possible causes. Book- 
less ** expressed the belief that the elevated 
blood urea levels were mainly due to rapid 
breakdown of tissue protein. Black '* suggested 
and Johnson ’® stated that azotemia does not 
occur in patients in the absence of reduction in 
renal function. The former believed the evi- 
dence inadequate to establish renal impairment 
as the causal mechanism. Stevens, Schiff, 
Lublin and Garber '* reported that elevation of 
blood urea associated with gastrointestinal bleed- 
ing was not due to impairment of renal function 
in the absence of shock. Christiansen * attrib- 
uted the azotemia to an intoxication from blood 
stagnating in the intestinal canal. Harkins and 
co-workers !!'™ studied the problem by giving 
beef blood to dogs. They proposed a new term, 
“alimentary azotemia,” and concluded that azo- 
temia is due to absorption of digested blood and 
that starvation, dehydration, bleeding, hypo- 
chloremia and shock did not play a major part 
in its production. Yuile and Hawkins ™ pre- 
sented conclusions in essential agreement with 
those of Harkins. They emphasized the role 
of absorption of digested blood as the cause and 
stressed that comparable amounts of protein in 
the form of red blood cells, plasma, casein or 
lean meat cause similar increases. 

At least two writers, Bookless '*.and Alsted,'* 
have expressed the belief that the patients with 
the most pronounced azotemia are clinically 
uremic. Values of 190 and 216 mg. per hundred 


cubic centimeters of urea were obtained for 2 


121, 1936. (r) Black, D. A. K.: Urea Clearance in 


Hematemesis, Lancet 1:323-325, 1939. (s) Bookless, 
A. S.: Uremia After Hemorrhage, Guy's Hosp. Rep. 
88: 22-33, 1938. (t) Glass, J.: Untersuchungen tber 
die experimentelle Chlorverarmung, ihre Folgen und 
die Ursache des Dechlorurationstodes (Zugleich ein 
Beitrag zur Frage der Dechlorurationsuramie und der 
eiweissschiitzenden Wirkung des Kochsalzes), Ztschr. f. 
d. ges. exper. Med. 82:776-805, 1932. 

2. Sanguinetti, L. V.: Azoemias en el curso de 
las hemorrhagias retenidas a nivel del tubo digestivo 
(estudio clinico y experimental), Arch. argent. de 
enferm. d. ap. digest. y de la nutricién 9:264-287, 1934. 
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patients. While this viewpoint may be criticized 
on the basis that most modern opinions of the 
pathogenesis of uremia discredit any likelihood 
that retention of urea is responsible for the azo- 
temia, the beliefs have been expressed and need 
answering at least to the extent of indicating 
whether treatment is needed for the elevated 
nitrogen level, and if so, what treatment. It is 
obvious that an understanding of the mechanism 
of the condition under discussion must be the 
basis for intelligent therapy. 


Because of the disagreements referred to and 
the implications regarding therapy, this problem 
has been investigated again. 


PLAN OF STUDY 


All studies were made on dogs, 66 animals in all 
being employed. The study was made on experimental 
animals because we believe that it would be difficult, 
if not impossible, to evaluate the relative part played 
by several factors all of which might be present simul- 
taneously in a given patient. Accordingly, we consid- 
ered the various possibilities which might cause 
azotemia in a clinical case of bleeding from the upper 
part of the gastrointestinal tract. We have therefore 
experimentally evaluated each possibility separately and 
several combinations of possible causes. The causes 
considered and studied were (1) absorption of digested 
protein from the intestine, (2) effects of low blood 
pressure alone, (3) combinations of the preceding causes, 
(4) anemia, (5) dehydration as a result of deprivation 
of water and (6) renal damage due to absorption of 
some breakdown product of the blood in the intestine. 

The dogs were fed well on Purina Dog Chow 28 for 
several days and were then deprived of food for twelve 
to fifteen hours prior to the beginning of the observa- 
tions. The experiments were controlled by estimating 
the values for blood urea nitrogen on 4 fasting dogs 
over twenty-eight hours and by giving 3 dogs respec- 
tively 14, 20 and 28.4 Gm. of homologous blood per 
kilogram of body weight by stomach tube and by 
giving 1 dog 13 Gm. of meat per kilogram. The blood 
urea nitrogen values were followed at various intervals 
up to twenty-two hours after the feeding, when they 
had returned to normal. The effect of blood in the 
gastrointestinal tract was studied by withdrawing blood 
rapidly from the external jugular vein, citrating it with 


2a. Following is the formula for Purina Dog Chow 
Checkers used in this experimental work: 


Per Cent 
Ee yy ee ee ey ery 22.50 
1 SEN eee ee OF a ea eee re One 5.50 
I sah ohn wedcecnss She baeesVebues bese 3.75 
GUIs b spis Sob Od 0h 2bn.s weehe vrs dab eeebnies 7.00 
Carbohydrates (nitrogen-free extract)......... 50.25 
RD ics SIS iy cape ke hak dah teats ome Kis 11.00 
DEES Slee ka ten Gees Sbbne ss ohédbbke A > 1.75 
NN S555 hawsss bee bsdvess vee ntaesebes 1.00 
IL 2s 5 abide We 6:65 s 34 ne 0b bic Db a 544.0698 0.11 
te ot Ree eee 0.70 
Soluble chlorides (as NaCl)................. 1.25 
Parts/ Million 
Reales pee bnees os urease cnke ss 600,66 0 180.00 
as on dbs 600 Ke wears hea b hess den abaiewe 8.00 
NE aes nw wn > aidan She's 0.10 
gee eieeebeivs Seeks toy eb ive 75.00 
EE chvsrsverecinddeadkeasasasabekee ee 1.70 
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2.5 cc. of 10 per cent sodium citrate per hundred cubic 
centimeters of blood of one dog and giving it by stomach 
tube to another dog. When the combined effects of low 
blood pressure and absorption of digested protein were 
studied, blood was withdrawn from the jugular vein, 
citrated and given to the same dog by stomach tube. 
A uniform dose of 30 cc. of blood per kilogram was 
used in all experiments in which blood was fed. It 
is realized that this represents a large hemorrhage. 
The amount was deliberately made large with the belief 
that if results were not obtained with such amounts 
they would not be obtained with smaller amounts and 
with the knowledge that dogs withstand loss of large 
amounts of blood relatively safely. Lowered blood 
pressures were produced by puncture of the external 
jugular vein. The blood pressure was lowered to 
various levels, usually to 80 mm. of mercury or below. 
Thirty per cent of the calculated blood volume was 
removed initially. One to three additional bleedings 
were required to lower the blood pressure sufficiently 
The blood volume was estimated as 
8 per cent of the body weight. Blood pressures were 
determined by direct puncture of a femoral artery 
according to our modification of the method of Dame- 
shek and Loman.? The effects of anemia were studied 
by following the blood urea nitrogen level in dogs made 
acutely anemic by bleeding and by giving blood from 
other dogs (30 cc. per kilogram) to dogs made severely 
anemic by previous bleeding. The effects of dehydra- 
tion were noted by withholding water from twelve to 
twenty-four hours, during which time blood had been 
fed, the blood pressure lowered or these two procedures 
combined, and comparing the results obtained after the 
same procedures and after water had been given by 
stomach tube. Strangely, many of the dogs did not appear 
thirsty even after extremes hemorrhage—contrary to 
clinical experience with bleeding patients. The possible 
factor of the absorption from the intestine of a sub- 
stance toxic to the kidney was studied by determining 
urea clearance before and during a period of digestion 
of blood. This was done during periods of normal 
and of low blood pressure. Urea clearance was also 
studied on some dogs with blood pressures lowered by 
bleeding. Studies of urea clearance were done by the 
method and standards of Summerville, Hanzal and 
Goldblatt * and determinations of urea were made by 
standard urease methods.® 

Hematocrit studies and determinations of the specific 
gravity of both heparinized whole blood and heparin- 
ized plasma were performed routinely on all dogs to 
be sure our results were not complicated or confused 
by fluid shifts. . The specific gravity of whole blood 
and of plasma was studied by the “falling drop” method 
of Barbour and Hamilton.® 


in some animals. 


J.: Direct Intra- 
in Man, Am. J. 


3. Dameshek, W., and Loman, 
Arterial Blood-Pressure Readings 
Physiol. 101:140-148, 1932. 

4. Summerville, W. W.; Hanzal, R. F., and Gold- 
blatt, H.: Urea Clearance in Normal Dogs, Am. J. 
Physiol. 102:1-8, 1932. 

5. Van Slyke, D. D., and Cullen, G. E., in Peters, 
J. P., and Van Slyke, D. D.: Quantitative Clinical 


Chemistry, Baltimore, Williams & Wilkins Company, | 


1932. 





J. Biol. Chem. 69:625-640, 1926. 











6. Barbour, H. G., and Hamilton, W. F.: The 
Falling Drop Method for Determining Specific Gravity, | 
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RESULTS 

[. Control studies. 

Four fasting dogs were studied over a period 
of twenty-four to thirty hours to determine the 
etfect on blood urea levels. The results are re- 
corded in table 1. These results show some indi- 
1.—C ‘ontrol Blood Urea Nitrogen Valucs 


| ABLE 


Blood Urea Nitrogen, 3 Me, /100 Ce. 


Hemato- — — ———-—— 
Dog Weight, crit, After Aiter “After After 
No. Kg. % ‘Initially 4Hr. 21Hr. 26Hr. 28 Hr. 
12.0 41 16.1 38 20 %5 “2 
10.0 40 12.6 18.2 16.8 16.5 14.0 
126 86 44 15.4 17.5 13.3 16.1 18. 
34 44 16.1 14:7 14.7 13.6 13.3 
vidual variations but in general show unitormity 
throughout the period of observation. They 


may be criticized on the ground that sampling 
was perhaps at too infrequent intervals. 


AL.—AZOTEMIA 





In these experiments the animals were given 


30 cc. of blood per kilogram in two equally 
divided doses, the second dose given two and 
one-half to three hours after the first. Care was 
observed to obtain dogs that were not unusually 
anemic, and estimations of hematocrit values and 
specific gravity of whole blood and of plasma 
were made. 


From these data it can be seen that the urea 
nitrogen level of the blood invariably rises after 
the giving of blood by stomach tube. The eleva- 
tion is apparent within an hour after the blood 
has been given; the level is well elevated within 
two to three hours, has reached a peak in about 
six hours and has returned to within approxi- 
mately normal range within twelve hours. 

While the time relationships of the blood urea 
nitrogen elevation are uniform, the extent of the 
elevation is decidedly lacking in uniformity 












Tal ABLE E 2.—E fee ct of Variable . {mounts of Blood and Meat on Blo »d Ure ea Nitrogen Levwe!s 
Blood Urea Nitrogen Mg. per 100 Ce 
Blood Meat -—————— — —~ — ———— 
D Weight, per Kg., per Kg., After Gi iving of Blood 0 or ‘Meat * * 
N Kg. Ce. Gm. Fasting —- — A—— - - — 
(0:30 (1:35) (3:0) (4:38) (10:50) (18:0) (22:25) (26:45) 
17.2 14.0 aie 9.5 10.3 18.9 23.8 14.7 10.9 10.9 8.1 
(0:40) ik (4:20) (6:20) (8:12) (11:57) (21:55) 
9.5 28.4 12.¢ 14.7 27.2 35.7 39 30.8 21.3 14.9 
(1:17) (2:55) (4:30) (6:20) (8:55) (13:10) (22:25) £ 
12.5 20.0 12.7 15.1 28.7 37.0 33.5 28.11 19.6 12.0 
(0:45) (2:20) (4:14) (6:18) (8:11) (11:35) (21:55) 
17.0 vr 13 13.9 11,6 14.0 15.4 16.4 14.4 12.3 12.0 
© figures in parentheses indicate the time (hours:minutes) after blood or meat was given. 


Control experiments were also done to show 
the relation of the effects of various amounts 
of blood and the similar effects obtained by 
feeding meat. Table 2 contains the data ob- 

These data show that the rise begins 
thirty minutes after the blood is given, 
reaches its peak from four and one-half to six 


nl ] 
talhed, 


within 


hours after ingestion of blood and returns to 
within normal range in approximately twelve 
hours, although approximately eighteen hours is 


required for its return to fasting levels. 

Table 2 also shows that the elevation of blood 
urea nitrogen following ingestion of meat is of 
the same character as that obtained from inges- 
tion of blood. The rise following ingestion of 
meat, lesser by comparison, is due to the fact 
that 13 Gm. of meat per kilogram contains con- 
siderably less protein than 14 cc. of blood per 
kilogram. 


Il. Effect of feeding blood on the blood urea 
nitrogen level. 
Table 3 contains the data obtained from a 


study of 6 dogs fed blood and not allowed water 
tor the first twenty-four hours of the experiment. 





despite the fact that a uniform dose of blood was 
given to all dogs. This dose was large, 30 cc. 
of blood per kilogram. But in spite of this the 
elevation of blood urea nitrogen is not always 
great (dogs 60 and 62). 

The results of hematocrit studies and deter- 
minations of specific gravity on blood and plasma 
indicate that the increase in the blood urea 
values are probably not due to fluid shifts such 
as might concentrate the blood components. 
These values show the reverse, if anything. In 
all 6 dogs of this group there was a consistent 
fall in the hematocrit values and specific gravity 
of whole blood and plasma. The significance of 
this apparent dilution of the blood is difficult 
to understand in view of the restriction of water 
during the first twenty-four hours. Conceivably 
it could be due to absorption of the water in 
the blood itself and the water resulting from 
the metabolism of the digested protein. The 


decrease in the specific gravity of the plasma may 
also be contributed to by the fact that blood 
plasma proteins are being consumed for metabolic 
needs. 


















































Tape 3.—Effects of Ingested Blood on Urea Nitrogen Levels 
No Water for First Twenty-Four Hours 
Interval After 
First Bleeding Blood Blood Urea Specific Gravity Blood Urea 
aetna Fed, Nitrogen, Hematocrit, = A Pressure, Clearance, 
Hr. Min. Ce.* Mg./100 Ce. per Cent Blood Plasma Mm. Hg Ce./ Min. 
Dog 17 
Weight, 13 Kg. 
Control 195 8.7 1.0470 1.0223 
3 28 195 18.9 1.0490 Lost 
6 28 ae 23.5 1.0473 1.0232 
9 7 21.2 1.0466 1.0227 = 
12 o. 15.5 1.0442 1.0227 ° 
19 47 12.9 1.0481 1.0220 
24 10 11.5 1.0458 1.0227 
28 22 2.5 1.0452 1.0231 
35 45 10.5 1.0464 1.0228 
45 $5 9.8 1.0459 1.0231 
Dog 18 
Weight, 15 Kg. 
Control 210 11.8 1.0539 1.0279 
3 17 207 23.8 1.0535 1.0284 ° 
6 17 eae 32.2 1.0508 1.0281 
Ss 57 26.0 10.573 1.0276 
11 48 19.7 1.0495 1.0276 
19 39 14.4 1.0508 1.0276 
2 59 14.0 1.0495 1.0268 
28 138 12.6 1.0514 1.0273 
35 37 14.0 1.0517 1.0271 
45 49 12.€ 1.0515 1.0272 
Dog 22 
Weight, 11.4 Kg. 
Control 171 13.3 50.0 1.0612 1.0254 
2 3 171 35.7 49.5 1.0612 1.0262 
a 22 . 41.5 47.2 1.0502 1.0262 
7 i a 50.0 43.4 1.0564 1.0253 
) 49 : 40.0 47.0 1.0572 1.0256 
12 44 ; 26.6 44.5 1.0574 1.0250 
23 58 ‘i 19.0 44.8 1.0578 1.0252 
0 4 while 12.6 44.4 1.0548 1.0235 
36 46 awa 11.9 £.0 1.0506 1.022 
47 18 ‘ 13.3 45.0 1.0554 1.0237 


Dog 58 
Weight, 7.7 Kg. 





1.0553 1.0233 124 36.8 




















6 2% 20. 39.0 1.0500 1.0222 cee ioe 
7 22 15.4 38.0 1.0497 1.0227 sate 38.1 
42 ; 10.5 37.0 1.0491 1.0226 sie 
+ b. 9.3 1.0611 1.0220 126 
22 31 6.7 43.0 1.0538 3.0233 
28 0 7.7 4.0 1.0466 1.0219 Si 
47 1 : 7.5 41.0 1.0577 1.0231 116 seks 
48 : se 6.7 39.0 1.0500 1.0226 on 42.8 
49 4 ss 5.9 9.0 1.0509 1.0224 










Dog 60 
Weight, 7.9 Kg. 
















Control if 34.0 1.0478 1.0229 104 75.8 
1 51 119 8.5 32.8 1.0473 1.0225 
4 1 15.2 34.5 1.0475 1.0234 
4 55 11.6 33.5 1.0477 1.0228 
5 55 a. 2.8 31.0 1.0442 1.0216 ose ke 
7 3 rv 11.9 30.0 1.0436 1.0213 ese 49.7 
) 22 Fs $.5 29.3 1.0432 1.0212 ses sve 
11 53 2.1 28.0 1.0431 1.0211 106 
22 16 2.1 2.0 1.0441 1.0209 107 
26 14 +e 2 29.8 1.0432 1.0200 108 wee 
27 18 ee 2.8 28.4 1.0426 1.0196 Ty owse 
2.9 1.0196 










Dog 62 
Weight, 4.6 Kg. 























Control 69 3.7 33.9 1.0559 1.0236 ad 67.2 
55 7 8.4 2 1.0479 1.0231 129 
2 12 69 12.2 > 1.0479 1.0227 130 
4 37 11.8 1.2 1.0427 1.0221 fox 
5 15 oa 12.7 28.5 1.0889 1.0216 134 
6 14 sae 11.0 29.4 1.0434 1.0217 
7 11 se 10.1 28.0 1.0422 1.0215 eos a ale 
8 48 bas 3 28.0 1.0424 1.0217 hae 51.7 
12 17 obs 5.6 28.0 1.0428 1.0213 138 sui 
22 44 ave 3. 26.0 1.0420 1.0220 124 
27 25 ber 5.6 28.0 1.0430 1.0220 132 
28 22 — 6.8 27.7 1.0428 1.0215 se aes 
29 31 ele 5.9 27.2 1.0426 1.0216 bee 48.8 
48 45 md 6.3 26.3 1.0422 1.0218 119 exes 
49 45 ses 6.0 25.2 1.0416 1.0218 baie 








* Total dose of blood (30 ce. per kilogram of body weight) fed by stomach tube in two doses of 15 ec. per kilogram. 
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TaBLe 4.—Effects of Lowered Blood Pressure by Bleeding on Blood Urea Nitrogen Levels 
No Water Given During First Twelve to Twenty-Four Hours 
a Interval After 
First Bleeding Blood Urea Specific Gravity Blood 
ea ee Bled, Nitrogen, Hematocrit, ere ——_ Pressure, 
ance, Hr. Min. Oc. Mg./100 Ce. per Cent Blood Plasma Mm. Hg 
Min. Dog 
9.8 Kg 
98 Kg. Control 215 12.6 48.3 1.0609 1.0292 120 
2 35 105 16.1 45.5 1.0571 1.0284 110 
4 36 85 18.3 45.0 1,0546 1.0273 100 
8 wu ae 25.6 43.0 1.0626 1.0271 60 
10 a) (52%)* 31.0 41. 1.0522 1.0272 60 
13 2 ; 33.0 40.0 1.0516 1.0274 70 
. 22 4 26.8 32.7 1.0455 1.0263 92 
25 58 24.0 1.0472 1.0256 102 
30 410 19.6 1.0449 1.0256 
37 30 14.3 : 1.0443 1.0251 sae 
47 50 11.2 25.5 1.0428 1.0259 102 
\ 13.9 Kg. 
Control 285 13.9 1.05056 1.0254 140 
2 19 150 13.3 rs 1.0450 1.0226 126 
4 lf 140 16.1 1.0391 1.0220 110 
7 30 90 15.4 1.0445 1.0232 100 
10 15 65 16.1 1.0432 1.0229 106 
13 15 = 16.1 1.0425 6 
21 13 (65.5%)* 16.8 1.0884 90 
25 27 13.9 1.0426 120 
29 49 3.9 1.0890 
37 11.2 . 1.0422 one 
47 14 9.1 25.0 1.0428 20 
Lx 
“ KE. control 255 13.3 1.0614 1.0239 160 
2 3 200 14.0 1.0568 1.022 152 
4 13 100 15.4 : 1.0504 1.0212 120 
6 48 100 15.8 36.8 1.0490 1.0209 110 
9 38 95 17.8 35.6 1.0484 1.0212 9 
13 45 a 20.0 6.4 1.0489 1.021: 78 
23 59 (65%)* 15.8 29.5 1.0450 1.0216 Te 
31 ae 14.0 26.2 1.0401 1.0206 see 
36 47 14.7 2.0 1.0381 1.0204 90 
47 15 ‘ 8.8 19.8 1.0872 1.0212 96 
h 
Vv Kg 
Control 260 1.0582 1.9266 160 
2 195 1.0635 1.0248 160 
3 58 200 1.0507 1.0242 130 
6 35 90 1.0507 1.0244 96 
. 9 14 ae 1.0484 1,0241 76 
13 17 (78%)* 1.0488 1.0246 72 
23 33 aoe 27.7 1.0458 1.0250 110 
" 28 24.0 1.0405 1.0229 ine 
36 21 23.0 1.04065 1.0233 105 
46 58 19.3 1.0885 1.0229 146 
] Do 
Ww 7 Ke 
KE. Control 225 53.0 1.0628 1.0268 166 
. a) 160 52.8 1.0612 1.0252 148 
2 20 ve 49.5 1.0565 1.0240 67 
9 26 70 47.: 1.0558 1.0242 78 
4 56 ore 44.0 1.0541 1.0240 50 
: 7 10 (58.6%)* 43.0 1.0550 1.0240 50 
& 42 42.5 1.0545 on 
9 53 42.0 1.0538 51 
12 26 33.0 1.0502 58 
22 20 32.1 1.0481 80 
27 35 30.0 1.0459 92 
> 28 43 28.0 1.0436 92 
35 13 25.0 1.0424 O4 
46 42 235.0 1.0421 108 
- 47 47 21.5 1.0408 
W 1] 
7 Re. Control 245 5.6 44.4 1.0567 146 
1 2 190 7.7 37.0 1.0505 118 
2 3 45 13.3 34.7 1.0470 67 
3 34 a 7.5 34.0 1.0470 62 
5 40 50 21.2 $3.5 1.0472 72 
7 22 a 18.2 30.0 1.0450 56 
9 2 (60%)* 28.0 30.0 1.0441 53 
10 < ou 27.3 28.2 1.0434 57 
12 46 26.3 27.0 6 
23 23 24.2 23.2 95 
28 56 12.6 19.9 95 
zo 1 76 20.2 : 
52 9 7.0 18.8 112 
53 9 4.2 18.5 
Dog 57 
Weight, 9 Kg. 
Control 216 10.5 37.2 1.0485 1.0227 121 
o- 56 100 11.5 30.0 1.0425 1.0204 108 
2 4 40 10.8 27.7 1.0899 1.0199 67 
8 42 50 13.7 26.0 1.0384 1.0199 70 
5 22 7 20.9 23.0 1.0851 1.0194 62 
7 24 30 20.4 21.5 1.0836 1.0189 66 
8 49 19.1 19.5 1.0819 1.0186 58 
9 49 (60.5%)* 19.9 18.2 1.0313 1.0186 61 
12 58 ; 26.1 15.8 1.0308 1.0186 60 
22 50 ‘ 30.9 13.9 1.0296 1.0195 63 
27 50 oe 19.8 13, 1.0292 1.0198 64 
28 53 20.8 13.0 1.0287 1.0197 ma 
46 52 10.1 12.0 1.0286 1.0206 98 
ae 47 58 hou 9.2 11.5 1.0287 1.0206 
49 5 9.6 11.4 1.0287 1.0206 








* Total per 










































Urea 
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Ce./Min 








eent of calculated blood volume removed. 








TaBLe 5.—Effects of a Combination of Feeding Blood and Low Blood Pressure 





(Produced by Bleeding) on Blood Urea Nitrogen Levels 






















































Dog 32 
Weight, 7.8 Kg. 
Control 220 117 8.7 1.0498 1.0R65 
1 45 100 127 15.0 1.0433 1.0283 
3 48 55 ee 24.6 1.0413 1.0221 
5 40 “a 36.5 1.0886 1.0223 
s 55 60 37.0 1.0864 1.0215 
2 33 aa 43.0 1.0830 1.0217 
21 50 38.5 1.0835 1.0233 
29 25 33.0 1.0823 1.0229 
35 50 18.4 1.0301 1.0216 
46 2 14.0 1.0824 1.0230 





Dog 52 
Weight, 10.2 Kg. 






Control 245 153 115 27.0 1.044530 1.0286 
1 é 150 pe 19.7 21.8 1.0892 1.0252 
2 42 tet 153 29.3 18.0 1.0635 1.0232 
4 47 5O = 35.0 17.5 1.0825 1.0281 
6 40 eer 3.8 15.0 1.0811 1.0223 
8 12 45.2 15.0 1.0813 1.0225 
9 9 42.9 14.8 1.0311 1.0224 

12 9 37.0 13.7 1.0810 1.0226 

22 25 51.7 12.5 1.0807 1.0230 

28 12 56.0 12.0 1.0296 1.0227 

34 22 46.8 10.5 1.0299 1.0231 

45 59 47.6 10.8 1.6810 1.0241 

47 9 46.5 11.0 1.0804 1.0238 

48 9 47.2 10.8 1.0806 1.0240 

52 37 38.5 10.5 1.0808 1.0242 
58 44 22.5 10.5 1.0807 1.0233 

68 29 18.2 10.0 1.0804 1.0241 

68 32 16.1 10.0 1.0808 1.0242 

7 29 16.2 10.0 1.0300 1.0242 

125 7 17.1 10.2 1.0822 1.0259 
126 40 ° 17.5 10.2 1.0818 1.0258 
148 11 20.3 10.5 1.0813 1.0259 
149 36 21.0 10.5 1.0816 1.0259 





Interval After 
First Bleeding Fed Blood Urea Specific Gravity Blood Urea 
—"—_ Bled, Blood, Nitrogen, Hematocrit, —————— Pressure, Clearance, 
. Hr. Min. Ce. Ce. Mg./100 Ce. per Cent Blood Plasma Mm. Hg Ce./Min, 
dog 27 
Weight, 8.4 Kg. 
Control 225 126 15.4 46.3 1.0577 1.0260 140 Sean 
1 57 10 126 23.8 37.0 1.0492 1.0224 128 . 
‘6 5 100 — 31.5 28.3 1.0418 1.0208 117 
6 30 eee 35.7 25.4 1.0897 1.0204 65 
9 30 45 34.3 25.4 1.0394 1.0218 80 
13 41 Gee 34.3 22.8 1.03875 1.0210 72 
23 33 27.3 19.9 1.0856 1.0216 2 
31 10 19.7 16.0 Clot 1.0216 101 
37 13 17.0 16.0 1.0831 1.0219 114 
47 5 13.4 15.5 1.0321 1.0226 104 
Dog 2% 
Weight, 11.5 Kg. 
Control 225 17 9 47.1 1.0582 1.0261 137 
2 os 150 173 12.6 40.0 1.0526 1.0241 132 
3 50 125 ion 11.2 6.4 1.0484 1,022€ 107 
6 7 120 cote 12.6 1.8 1.0451 1.0216 96 
9 20 60 vow 15.4 28.8 1.0423 1.0216 78 
Animal found dead next morning 
Dog 29 
Weight, 9.8 Kg. 
Control 230 147 4.0 1.0476 1.0243 130 
2 5 1 147 7.0 1.0407 1.0221 114 
4 25 100 2.5 1.0867 1.0207 85 
6 41 @ 1.0863 1.0213 80 
9 45 60 1.0338 1.0215 80 
13 9 a 1.0811 1.0209 45 
Dog died during night 
Dog 30 
Weight, 9.5 Kg. 
Control 225 143 14.0 2.9 : 1.0490 1.0248 140 
2 10 150 143 22.4 0.0 1.0450 1.0225 98 
oa 25 1 “ 28.8 2.6 1.0285 1.0212 86 
6 45 55 41.0 22.2 1.0275 1.0215 70 
) 45 50 48.0 22.3 1.0879 1.0220 75 
12 35 52.0 20.0 1.0855 1.0220 65 
2 40 44.0 17.5 1.0851 1.0224 72 
2 40 9.0 15. 1.0830 1.0228 80 
6 25 14.0 14.8 1.0816 1.0220 90 
47 45 9.0 13. 1.0816 1.0224 88 
4 35 9 13.0 1.0309 1.0224 92 
Dog 31 
Weight, 9.5 Kg. 
Control 254 1 13.4 51.2 1.0610 1.0266 152 
1 5 125 131 24.6 y 1.0468 1.0218 112 
4 3 70 50.0 1.0450 1.0207 96 
5 58 50 69.0 1.0406 1.0201 90 
¢ 10 40 80.0 1.0894 1.0206 76 
15 52 30 73.5 1.0884 .0209 76 
5 3 1.0876 .0225 80 
1.0859 J 
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TasLE 5.—Effects of a Combination of Feeding Blood and Low Blood Pressure (Produced by Bleeding) 
on Blood Urea Nitrogen Levels—Continued 
Interval After 
rea First Bleeding Fed Blood Urea Specific Gravity Blood Urea 
ranee, lam Bled, Blood, Nitrogen, Hematocrit, ——_—_—_—_—~—_ —— Pressure, Clearance, 
(Min, Hr. Min. Ce. Ce Mg./100 Ce. per Cent Blood Plasma Mm. Hg Ce./Min. 
Trdeht, 7.8 Kg. 
Control 190 117 7.0 36.4 1.0502 1.0260 136 49.5 
= 47 117 em 8.5 30.0 1.0439 1.0228 120 
2 15 eee 117 12.3 24.5 1.0884 1.0221 63 
3 16 75 eee 13.3 24.0 1.0883 1.0221 72 
. 57 ees éés 17.3 20.5 1.0836 1.0201 65 
6 59 40 19.3 18.4 1.0824 1.0200 75 ee 
8 30 28.0 16.0 1.0801 1.0194 58 3.2 
9 40 oa con 22.8 16.0 1.0807 1.0199 56 wes 
12 7 27.9 15.3 1.0319 1.0203 54 
Dog 56 
Weight, 8.0 Kg. 
Control 190 120 6.6 39.4 1.0519 1.0237 138 36.1 
1 a 130 =e "9.7 35.0 1.0486 1.0219 100 
1 50 fe 120 13.0 34.8 1.0467 1.0215 80 
3 § 40 18.9 33.0 1.0447 1.0210 78 
5 21 40 28.4 28.5 1.0428 1.0208 72 
6 59 40 25.2 24.8 1.0877 1.0196 70 Sond 
8 39 30.8 23.5 1.0355 1.0199 67 17.4 
9 43 32.2 22.2 1.0854 1.0196 64 
12 18 31.2 20.1 1.0829 1.0196 69 
22 57 11.2 17.0 1.0824 1.0204 9% 
28 36 8.1 16.8 1.0324 1.0208 100 duns 
29 47 4.9 15.6 1.0812 1.0204 49.4 
’ 2 50 3.4 15.2 1.0823 1.0215 112 
52 46 3.4 14. 1.0321 1.0217 ied 57.5 
Weight, 10 Kg. 
Control 240 150 10.5 52.0 1.0614 1.0254 105 68 
1 20 60 10 12.2 42.3 1.0534 1.0227 116 
2 49 100 14.6 42.5 1.0519 1.0222 'B2 
4 47 100 24.4 37.5 1.0479 1.0211 79 
7 30 30.8 30.0 1.0445 _ 1.0205 27 
g 53 ash 38.2 3.0 1.0456 1.0212 17 
9 5 Died ‘ 
Dog 
We 5.8 Kg. 
Control 149 87 11.3 45.3 1.0559 1.0242 117 41.1 
1 + ag aoe 14.0 35.0 1.0479 1.0206 121 
2 22 75 &7 19.6 36.5 1.0479 1.0202 84 
3 53 ait ioe 26.9 1.0427 1.0187 52 
4 53 25 inet 31.7 1.0389 1.0177 68 
6 36 39.4 1.0352 1.0172 55 
7 47 47.5 1.0384 1.0177 54 
9 3 54.6 1.0848 1.0178 56 6.2 
10 11 §1.7 1.0846 1.0182 55 
12 7 51.3 1.0845 1.0186 3S 
22 37 20.3 1.0333 1.0195 81 
Yd 20 11.8 1.0821 1.0193 78 ease 
28 22 11.2 1.08621 1.0194 aia 31.3 
29 32 10.0 1.0315 1.0195 75 
47 3¢ P 11.8 1.0316 1.0215 84 ante 
48 42 1.0816 1.0214 26.5 


Determinations of blood pressure were made 
on dogs 58, 60 and 62. It will be noted that 
the pressures remained normal throughout the 
experiment. The elevation of blood urea nitro- 
3 gen was in no way therefore due to lowering 
“ of the blood pressure by the absorption from the 

intestine of a vasodilating substance produced 
by the digestion of blood. 


. Studies of urea clearance were also made on 
dogs 58, 60 and 62. The values were at all times 
7 normal and therefore indicate that the elevation 
ei of blood urea nitrogen due to blood in the in- 
‘4 testine is not caused by the absorption from the 
. intestine of a nephrotoxic substance which de- 
— creases renal function. 
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III. Effect on the blood urea nitrogen of a 
lowered blood pressure due to bleeding. 

Table 4 contains the data obtained from the 
study of 7 dogs, on 3 of which studies of urea 
clearance were made. Water was withheld for 
the first twelve to twenty-four hours of the ex- 
periment. The data show that there may be an 
extensive elevation of the urea nitrogen levels 
following bleeding. The following conclusions 
seem justified: While there is a very slight 
rise in the urea nitrogen values regardless of the 
effects on the blood pressure, the rise in urea 
nitrogen is not beyond the normal range unless 
the systolic blood pressure is lowered to less 
than 80 mm. The slight rise in blood urea 
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nitrogen in most of the dogs in this group before 
the systolic pressure was reduced to below 80 
mm. may have been due to the handling of the 
dogs and is probably an insignificant normal 
variation, but most probably it was due to the 
fact that blood pressures were taken and if found 
not down to significantly low levels the animal 
was bled. The pressures were not taken at the 
end of the bleeding but at approximately two 
hour intervals after the previous bleeding. It 
seems likely that the pressure was down for a 
period after each bleeding but may have come 
back before the next reading of pressure was 
taken. 

When the pressures are reduced to 80 mm. 
or below and maintained there, a characteristic 
curve results. The blood urea nitrogen goes up 
slowly, reaches a peak in twelve to twenty-four 
hours and slowly falls. This is in contradistinc- 
tion to the quicker rise and fall seen when blood 
is given by stomach tube. 

Studies on dogs 53, 55 and 57 show that there 
is a great reduction in renal function coinci- 
dental with the peak elevation of blood urea 
nitrogen and with the greatest reduction in blood 
pressure. With return of the blood pressure to 
normal levels, the urea clearance increases 
toward or to normal values. 

The hematocrit values and specific gravity of 
blood and plasma in this group of dogs show 
progressively the changes characteristic of those 
which follow hemorrhage. No type of fluid shift 
which would confuse the interpretations is mani- 
fested by these results. 

It is concluded from the study of the data 
obtained from this group of dogs that the loss of 
blood alone may result in elevation of the blood 
urea nitrogen if the loss of blood sufficiently 
lowers the blood pressure. In this group of dogs 
the critical level of pressure appears to be about 
80 mm. of mercury systolic. 

We interpret the data to indicate that the 
elevation of urea nitrogen associated with the 
external loss of blood is due to diminished renal 
function which results from lowering the blood 
pressure. 


IV. Effect on the blood urea nitrogen of a com- 
bination of lowering the blood pressure by bleed- 
ing and feeding of blood. 

Eleven dogs were studied in this group. On 
5 of the 11 studies of urea clearance were made. 
In general, the combination of procedures (bleed- 
ing and feeding blood) results in the early rise of 
urea nitrogen characteristic of feeding blood, the 
prolonged rise characteristic of lowered pressure 
and a greater rise than is characteristic of either 
procedure alone. In general, also, it is seen that 
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the systolic blood pressure must be reduced below 
the critical level of about 80 mm of mercury 
to produce decided and prolonged rises in blood 
urea nitrogen. It may also be noted that the 
peak values for the blood urea nitrogen coin- 
cided usually with the greatest fall in blood 
pressure, and the lowest values for urea clear- 
ance coincided with both. 


TABLE 6.—Effect of Severe Anemia on Urea Nitrovye 
After Feeding of 30 Cc./Kqg. of Whole Blood 








Interval Blood 
After First Urea 
Bleeding Blood Nitrogen, Hema- Specific Gravity 
A~A——, Fed, Mg. per tocrit, -— * 





Hr. Min. Ce. 100 Ce. % Blood Plasma 
Dog 23 
Weight, 9.8 Kg 
Control 147 17.5 23.3 1.0419 1.0247 
2 28 147 24.5 22.8 1.0432 1.0259 
4 6 30.8 23.7 1.0424 1.0203 
6 J 34.5 24.8 1.0424 1.02:;7 
9 12 35.0 23.9 1.0413 1.0257 
2 3 27.3 22.8 £0419 1.0 
21 46 21.0 25.2 1.0445 1.02 '7 
25 18 19.0 23.0 1.0421 1. 
4 58 17.5 23.1 1.0417 1.023 
45 19 17.5 24.0 1.0424 1.0259 
Dog 24 
Weight, 13.5 Kg. 
Control 202 8.4 21.8 1.0892 1.0 
2 25 202 16.8 24.3 1.0409 1.023 
4 26.5 22.8 1.0402 1.0250 
5 55 ve 30.8 22.5 1.0897 1.02.6 
9 5 oes 21.0 21.3 1.0389 1.0. 
1 26 il 17.5 20.8 1.0387 1.0218 
21 40 wae 14.0 22.0 1.0401 1.0249 
25 ll son 15.3 24.4 1.0884 1.0249 
35 52 ar 8.4 23.8 1.0898 1.0249 
45 12 pas 5.6 24.0 1.0409 1.0 
Dog 25 
Weight, 13.4 Kg. 
Control 201 18.2 26.5 1.0421 LO 
2 22 201 22.5 22.8 1.0589 1.0213 
3 54 “ere 28.0 22.6 1.0879 1.0 
5 51 e* 33.0 25.9 1.0419 1,02::3 
9 23.0 1.0421 1.& 
] 20) 18.2 1.0410 1.0 
1 4 14.0 1.0427 1.0223 
25 5 14.0 1.0894 1.02 
4 46 10.5 1.0873 1.0215 
48 7 8.4 1.0386 1.0221 
Dog 26 
Weight, 12.4 Kg. 
Control 186 25.0 25.5 1.0429 1.0249 
2 22 186 28.7 25.9 1.0441 1.0256 
5O ied 37.0 26.9 1.0448 1.0259 
5 47 Pye 45.0 24.5 1.0417 1,0248 
8 54 ove 30.0 22.0 1.0392 1.0238 
12 13 whe 22.4 22.3 1.0400 1.0238 
21 29 bas 21.0 23.6 1.0411 1.0240 
24 59 wee 21.8 19.7 1.0876 1.0231 
32 40 men 14.6 21.7 1.0381 1,0233 
48 1 oes 10.5 20.6 1.0376 1,0225 


V. Effect on the blood urea nitrogen of anemia 
due to bleeding. 

It may be ascertained from a study of the data 
in tables 4 and 5 that anemia itself, even of severe 
grades, is not sufficient to cause elevation of the 
blood urea nitrogen. For example, dog 57 
(table 4) had a blood urea nitrogen level of 
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96 mg. per hundred cubic centimeters with a 
hematocrit value of 11.4 per cent. Similarly 
dog 30 (table 5) had a value for blood urea 
nitrogen of 9.3 mg. per hundred cubic centi- 
meters and a hematocrit value of 13 per cent. 
Many other dogs mentioned in tables 4 and 5 
showed similar relationships, but these 2 exem- 
pliiy the point better. Dog 63 (table 7) also 


} 


7.—Effect of Severe Anemia on Renal Function 
as Measured by Urea Clearance 


~ 


il Blood Urea 
Urea Specifie Blood Clear 
Nitrogen, Hema- Gravity Pres- ance, 
t g, Bled, Mg. per tocrit, ——_—~————_ sure, Cc. per 
Ce.* 100 Ce. % Blood Plasma Mg. Hg Min. 
W 5.8 Kg. 
( 338 11.3 45.3 1.0559 1.0242 117 41.1 
11.8 13.2 1.0816 1.0214 st 26.5 
8.2 16.2 1.0833 1.0224 91 32.0 
W 7.2 Kg. 
( 365 14.5 42.5 1.0577 1.0292 146 38.9 
150 nica 19.1 1.0877 1.0255 112 
50 wee9 13.7 1.0322 1.0231 108 


9.3 15.6 1.0853 1.0263 120 29.7 


W 7.7 Kg. 
aa 13.3 46.4 1.0553 1.0233 182 36.8 
250 6.4 38.4 1.0497 1.0227 116 42.8 
350 14.6 28.0 1.0434 1.0237 be 35.7 
110 pede 15.4 1.0817 1.0228 100 
40 awe 13.4 1.0808 1.0229 90 Same 
242 19.7 13.0 1.0330 1.0254 100 27.1 


(261 ec. of plasma returned) 
9.0 1.0811 1.0254 89 18.7 


we .0 Kg. 


436 10.5 37.2 1.0488 1.0227 121 41.1 
10.1 12.0 1.0286 1.0206 96 27.4 
12.5 12.5 1.0800 1.0238 105 16.4 
12.4 1.0803 1.0261 110 
abies 13.8 1.0821 1.0258 100 aiaew 
aes 29.9 15.0 1.0838 1.0279 86 25.8 
Died 
W 4.6 Kg. 
{ ] Pe 5.7 33.9 1.0559 1.0236 129 67.2 
6.3 26.3 1.0422 1.0218 119 79.2 
she 8.2 30.3 1.0439 1.0215 138 37.8 
250 
220 See 18.4 1.0833 1.0210 120 
158 ‘ene 18. 1.0300 1.0206 128 eee 
aoe 12.6 13.2 1.0818 1.0240 110 24.6 
Died 





" : a by puncture of the jugular vein after determinations 
ere made, 


clearly showed that even severe anemia does not 
suffice to cause an elevation of blood urea nitro- 
gen. 


VI. Effect on the blood urea nitrogen of giving 
anemic dogs 30 cc. per kilogram of whole blood 
and of anemia on renal function as measured 
by urea clearances. 

Table 6 contains the data pertaining to our 
study of the combined effects of feeding blood 
Four 


and anemia on the blood urea nitrogen. 
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dogs niade anemic by previous bleeding, usually 
a number of days before, served as the subjects 
of this phase of the experiment. 

Comparison of the data in table 6 and table 3 
shows that there is no greater rise in the blood 
urea nitrogen produced by giving 30 cc. of blood 
per kilogram to anemic dogs than results from 
giving blood to dogs with normal hematocrit 
values. Hematocrit levels of about 50 per cent 
of the normal were present in several instances. 

Table 7 contains the data for 5 dogs on which 
the effect of anemia on the urea clearances were 
studied. Urea clearances were determined on 
dogs with normal or slightly low hematocrit 
levels. By bleeding these animals, the hemato- 
crit values were gradually reduced, in some in- 
stances to rather low levels, and the urea clear- 
ance was determined at intervals as the hemato- 
crit levels were reduced by repeated bleedings. 

Analysis of the data presented in tables 6 
and 7 does not result in an entirely clear concept 
concerning the effect of anemia on urea clear- 
ance. The data, however, appear to warrant 
the following conclusions: Moderate decrease 
in the hematocrit values is not associated with 
a decrease in urea clearance. While severe 
anemia is associated with a decrease in the urea 
clearance as compared with the control level 
obtained when hematocrit values are normal, 
this decreased level may still be well within the 
range of normal for dogs in general. In some 
instances (dog 65) the striking decrease was also 
associated with a low blood pressure. While 
there appears to be a definite decrease in urea 
clearance as a result of a severe anemia, this 
anemia alone is never the cause of an elevated 
blood urea nitrogen level. 

VII. Effect of forcing of water on the urea 
nitrogen level following ingestion of 30 cc. of 
blood per kilogram in two equal doses. 

Comparison of the results in table 8 with those 
recorded in table 3 will show that the giving 
of 10 cc. of water per kilogram by tube to 2 
dogs and as much as 50 cc. per kilogram of 
water by tube to 1 dog did not affect the level 
to which the blood urea nitrogen rises after the 
giving of blood by stomach tube. Neither did it 
affect the rate at which the peak is reached, nor 
did it alter the time required for the blood levels 
of urea nitrogen to return to normal. 

As in all our other experiments, the hemato- 
crit values and the specific gravity of the blood 
and plasma indicated no fluid shifts which could 
confuse the results. 

It is concluded from a limited number (3) 
of experiments that forcing of water in doses 
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of 10 to 50 ce. per kilogram does not affect the 
level to which the blood urea nitrogen rises as a 
result of blood given in doses of 30 cc. per 
kilogram by stomach tube. 

VIII. Effect of forcing water on the elevation 
of blood urea nitrogen associated with the low 
blood pressure caused by hemorrhage. 

Comparison of the levels of blood urea nitro- 
gen in table 4 with those in table 9 in dogs bled 






































Chart 1.—Comparison of blood pressures, blood urea 
nitrogen levels and specific gravities of the blood and 
of the plasma of dogs which were bled and given water 
in the first twenty-four hours (broken lines) and of 
dogs bled and not given water (solid lines). Percent- 
ages in the upper graphs indicate the percentage of 
the total calculated blood volume removed. 


to reduce the blood pressure to comparable levels 
in both groups shows that the levels of blood 
urea nitrogen are definitely lower in the dogs 
bled and given water by tube than those of a 
group of dogs treated similarly except that water 
was restricted for the first twenty-four hours. 
It will be seen also that the urea clearance tends 
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to remain higher at comparable blood pressures 
in the group given water. 

Chart 1 presents these comparisons graphi- 
cally. It can be noted from analysis of the 
curves that the blood pressures in the two groups 
are comparable and that not only do the levels 
of urea nitrogen fail to go as high in the dogs 
given water but they fall to normal a number 
of hours before they do in those dogs for which 
water was restricted for twenty-four hours. 


In order to throw further light on the mecha- 
nisms involved, the blood urea nitrogen levels 
in the group given water and in the group not 
given water were correlated with the changes in 
the specific gravity of the blood and plasma. 




















Chart 2——Comparison of blood pressures, blood urea 
nitrogen levels and specific gravities of the plasma of 
dogs bled and fed blood to which water was given 
(broken lines) and of dogs to which water was not 
given (solid lines) in the first twenty-four hours. 


It appears warranted to say that the blood 
urea nitrogen levels rise to significantly lower 


levels when the animals are given water. This 
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In general, the values for urea clearance in 
the two groups were higher in the group given 
water by stomach tube than they were in the 
group in which water was restricted. It is likely, 
then, that the giving of water was beneficial even 


may be due to increased dilution of all body 
fluids or to better renal excretion. 


IX. Effect of forcing of water on the elevation 
of blood urea nitrogen due to a combination of 








low blood pressure and feeding of blood. 
Comparison of the results recorded in tables 

5 and 10 show definitely that the level to which 

the blood urea nitrogen rises in dogs as a result 


when comparable blood pressures were obtained. 


Chart 2 shows these comparisons more effec- 
tively graphically than do tables 5 and 10. 


TasBLe 8.—Effect of Water by Stomach Tube on Urea Nitrogen After Feeding of 


30 Cc./Kg. of Blood by Stomach Tube 





SS oeaaeeaaeaaaeae = ———S = 


Interval After 


First Bleeding Water Fed Blood Urea Specific Gravity Blood Urea 
——————,_ Given, Blood, Nitrogen, Hematocrit, —————_*—-——. Pressure, Olearance, 
Hr. Min. Ce. Ce. Mg./100Ce. _—per Cent Blood Plasma Mm.Hg Cce./Min. 
Dog 
W 1.6 Kg. 
116 
Control ke 174 3.4 40.0 1.0533 1.0267 117 104.0 
2 15 17 15.4 42.0 1.053 1.0264 ans 
. 20 23.2 9.8 1.0526 1.0261 24 
6 7 344 39.0 1.0520 1.0253 ia 
7 8 23.0 3.0 1.0498 1.0262 76.0 
8 9 23. 5.0 1.0495 1.0259 
12 8 11.2 o4.0 1.0460 1.0252 
19 ”D 4.2 37.0 1.0489 1.0263 : 
27 13 43 35.0 1.0489 1.0268 55.0 
31 20 44 31.0 1.0474 1.0246 
4 235 2.1 5.9 1.0509 1.0235 
L» 
vi 9.3 Kg 
138 
Control ‘ 149 3.4 75 1.0616 1.0272 53.4 
2 23 - 140 21.0 5.9 1.0519 1.0276 
4 ij 465 “os 30.0 3.9 1.0523 1.023) 
5 15 32.9 37.0 1.0517 1.023) Hee 
6 22 2.3 35.0 1.0438 1.0262 92.8 
7 3 23.5 35.0 1.0496 1.0267 
8 27 23.1 33.5 1.0436 1.0267 
4 9 11.9 33.9 1.0606 1.0276 
22 5 9.1 33.0 1.0523 1.0282 
23 45 9.1 38.5 1.0526 1.0282 
35 18 10.0 37.5 1.0524 1.0278 
46 3 12.4 39.5 1.0653 1.0279 
a 
Ww 4.5 Kg. 
145° 
Control . 218 34.0 45.7 1.0545 1.0245 36.2 
2 10 ae 210 26.4 42.0 1.0640 1.0238 
4 10 ee See 43.2 40.0 1.0540 1.0242 
5 2 oan See 51.7 42.0 1.0587 1.0242 a 
6 51.7 41.0 1.0523 1.0244 46.2 
7 35.3 39.8 1.0519 1.0232 
9 15 23.3 33.0 1.0410 1.0223 
12 49 18.9 34.4 1.0487 1.0225 
20 20 ° 13.3 39.0 1.0524 1.0249 
27 8 13.9 39.6 1.0507 1.0242 
35 10 ° 20.0 44.0 1.0567 1.0244 
44 Bice cctre evccccccoes 18.2 42.0 1.0542 1.0237 





of low blood pressure and feeding of blood is sig- 
nificantly less when water is given by stomach 
tube than when water is restricted. Study of the 
detailed figures for specific gravity of plasma in 
the two groups (with and without water) appears 
to show that there is no significant difference. 
It seems unlikely, therefore, that the lower levels 
of urea nitrogen in the group given water is due 
to a dilution effect of the plasma. 


It is concluded therefore that dehydration may 
be a factor in the extent to which blood urea 
nitrogen values rise as a result of feeding blood 
and of low blood pressures. 


Azotemia 


SUMMARY 


AND CONCLUSIONS 


associated with gastrointestinal 
hemorrhage was investigated by estimating the 
effects on the blood urea nitrogen of lowering 

















Taste 9.—Effect of Water by Stomach Tube on the Blood Urea Nitrogen 
in Dogs with Low Blood Pressure from Hemorrhage 






























































Interval After 
First Bleeding Water Blood Ureu Specific Gravity Blood Urea 
~ a“ =~ Given, Bled, Nitrogen, Hematocrit, —— —___~—_____———., Pressure, Clearance, 
Hr. Min. Ce. Ce. Mg./100 Cc. per Cent Blood Plasma Mm. Hg Ce./Min. 
Dog 37 
Weight, 11.1 Kg. 
lll 
Control ed 275 9.1 43.5 1.0271 110 54. 
2 5 Ss 174 7.4 34.8 1.0236 be) 
5 10 — 30 8.1 6.4 1.0225 71 
¢ 27 - 8.4 6.0 1.0223 one — 
7 28 20 8.8 6.0 1.022 86 101.0 
s 9 100 8.1 6.0 1.0228 89 
12 15 9.8 4.0 1.0221 74 
0 10 (67 1.0 1.0219 81 wis 
27 . ) 23.0 1.0219 104 82.( 
1 45 3.2 23.0 1.0218 110 
4 50 3.2 ) 1.0229 96 
Deg 39 ° 
Weight, 10.5 Ke. 
105 
Control 200) 22.4 44.7 1.0544 1.0268 126 15 
2 175 8. 4.0 1.0459 1.0233 105 
4 f 0.8 7.0 1.0408 1.0212 65 
¢ 0 A 0) 5.6 28.0 1.0899 1.0215 104 
42 8.4 1.4 1.0839 1.0199 72 
0 5 ae . 42.0 1.1 1.0825 1.0198 
11 41 . (72%)* 27.0 19.5 1.0319 1.0199 hive $ 
12 40 ise 29.4 19.5 1.0824 1.0201 68 
20 15 26.4 19.0 1.0827 1.0211 70 
27 10 =e bee 21.3 19.4 1.0814 1.0217 92 
35 14.7 15.4 1.0817 1.0226 102 
44 5 ; 11.9 15. 1.0838 1.0238 100 
Dog 41 
Weight, 9.7 Kg. 
48 
Control ae 20 14.0 42.0 1.0246 140 22.! 
l 58 = 165 13. 7 1.0227 116 
59 100 14.0 35.5 1.0224 86 
7 41 ISD &5 2.6 1.5 1.0216 86 
9 ww 485 100 14.7 22:5 1.0183 
10 43 . 14.0 21.0 1.0180 owas ves 
11 50 pe (90% )* 12.6 26.0 1.0189 78 33.1 
12 47 : sh 11.2 26.0 1.0189 be 
11.9 1.0185 62 








Died 






Dog 47 
Weight, 8.2 Kg. 































Control F 1 1.0433 1.0212 
1 18 — 130 13.6 26.0 1.0408 1.0208 M4 
2 7 15.6 25.5 1.0861 ‘ 1.0194 58 
7 hee ad 17.0 24.0 1.0855 1.0190 59 
5 34 R2 40 19.1 23.0 1.0846 1.0189 66 
7 4 Te em 20.1 20.0 1.0829 1.0186 65 nen 
8 b4 82 (56.4%)* 20.4 20.0 1.0815 1.0188 os 30.3 
9 i 18.8 19.0 1.0806 1.0183 75 
12 15 16.4 17.0 1.0306 1.0187 85 
21 39 12.0 17.8 1.0810 1.0200 90 
1.0818 1.0203 









Dog 49 
Weight, 6.3 Kg. 






63 













Control ; 150 11.7 39.0 1.0509 1.0225 25 9.0 
1 10 ae 100 8.4 38.0 1.0491 1.0212 120 
2 35 75 7.5 36.0 1.0455 1.0198 88 
4 45 aee — 8.9 33.0 1.0437 1.0197 58 
6 . 75 one 9.1 31.8 1.0415 1.0190 56 
7 37 aa 75 9.1 30.0 1.0404 1.0186 83 oeve 
s 55 75 is 11.9 29.0 1.0861 1.0181 49 9.1 
qg 52 (79.4%)* 12.6 27.5 1.0851 1.0179 58 
12 7 3.5 25.7 1.0854 1.0186 50 
22 13 12.0 20.8 1.0330 1.0193 71 vee 
28 1 8.6 17.0 1.0812 1.0189 76 wei 











* Total per cent of calculated blood volume removed. 





TABLE 10.—Effect of Kkeeding Water on Blood Urea Nitrogen of 
Dogs Bled and Fed Blood 






















































Interval After Blood Urea 
Irea First Bleeding Water Blood Nitrogen, Hema Specific Gravity Blood Urea 
rance, — “A —~ Given, Bled, Fed, Mg. per tocrit, —— —~_—_—_———., Pressure, Clearance, 
/Min. \ Hr. Min. Ce. Ce. Ce. 100 Ce, per Cent Blood Plasma Mm. Hg Ce./Min. 
Dog 
‘if o Kg. 
Yo 
5 
a. Control : 200 143 1.0505 1.0266 130 25.4 
2 8 _ 150 143 1.0480 1.0255 120 
4 50 95 95 cas 1.0441 1.0248 104 
8 25 aad 100 1.0863 1.0226 102 
‘ 30) ta. ne 1.0343 1.0212 d 
1.0 10 30 95 (72.7%)* 1.034 1.0213 aa Rate 
11 33 one se 1.0333 1.0209 95 30.0 
13 39 ate 8 Se 13.2 1.0335 1.0215 3 
23 zi eve eee eee 0. 1.0342 1.0228 102 
2. 
W 13.6 Kg. ° 
136 
136 
Control Z 2380 204 15.6 1. 1 .(0R4: 32 39.9 
2 2 7 200 204 22.5 3; 1.0231 128 
4 45 13t 180 pa 40.5 1. 1.0220 114 
8 26 145 - 51.2 5 1.0200 95 
, 9 30 156 Mi 54.0 l 1.0192 
1 25 (74%)* 46. 1. 1.0191 , 
11 23 45. 1. 1.0187 87 14.8 
13 23 44.6 l. 1.01938 cs 
23 7 27 i. 1 0204 109 
Kg 
9 
59 
Control - 150 §9 14.8 46.0 ] 1.0241 38 8.5 
] 1 100 — 17.2 41.5 ] 1.0210 128 
2 7 70 3g 22.2 33.0 1 1.0194 ) 
4 ose ca 24.5 31.0 1. 1.0179 62 
+ 45 9 wD ome 22.6 29.5 1. 1.0186 S4 
Ss 18 ; — Pas 25.0 24.5 1.0% 1.0178 68 
9 2 5g (78%)? wae 4.5 23.0 1. 1.0178 . 8 
25 . 23.6 21.8 1.08 1.0178 72 
j 16.1 20.0 1. 1.0183 66 
r é 4 ant 18.0 1. 1.0204 88 
: 2 15 5. 16.5 ] 1.0215 95 
OL 
Ne 8.0 Kg. 
SD 
SD 
Control 200 120 19.8 1.048¢ 1.0229 128 4.4 
1 0 52 hie 130 cos 19.2 1.0449 1.0208 100 
l 58 : 50 120 26.8 SO. 1.0414 1.0205 72 
2 41 kan sine Sie 32.0 28.0 1.0347 1.0199 66 
4 51 80 30 hve 39.5 24.9 1.0363 1.0195 71 
{ & 8 is 50 32 20.4 1.0329 1.0192 83 
9 12 ia 30 31 19.0 1.0817 1.0190 70 . 
| 10 9 — eee 31.7 Clot 1.0279 1.0184 68 22.3 
{ 12 17 om (76.5%)* 27.7 16.8 1.0280 1.0187 73 
22 10 Sava 12.6 16.0 1.0309 1.0202 89 
28 iO 10.1 15.0 1.0815 1.0209 92 
; i 
Ww 7.3 Kg. 
t 73 
j Control] sa 175 110 17.5 35.0 1.0459 1.0221 106 26.7 
y 1 19 one 75 ve 15.8 24.4 1.0377 1.0193 77 as 
7 2 33 50 110 19.0 24.0 1.0339 1.0192 70 
} 57 ° ae ene 27.8 20.0 1.0811 1.0181 66 
5 28 73 wD aa 22. 19.5 1.0811 1.0180 75 
7 41 <> ve on 22.4 16.5 1.0283 1.0175 64 bene 
& 56 73 (60%)* 19.7 * 16.3 1.0284 1.0180 i 22.7 
- 51 See aw ce 18.4 14.5 1.0272 1.0180 66 seem 
12 6 er owe ae 15.1 13.5 1.0275 1.0181 76 
21 45 8.5 15.7 1.0292 1.0197 86 
27 47 5.5 14.0 1.0292 1.0198 76 
Dog it 
Weight, 7.2 Kg. 
i -) 
72 
Control] da 175 108 11.9 35.3 1.0482 1.0243 106 10.8 
1 10 115 vs 13.5 28.0 1.0417 1.0220 96 
2 30 80 108 16.1 28.3 1.0404 1.0219 78 
4 47 50 19.7 20.0 1.0825 1.0192 74 
5 57 72 21.3 19.2 1.0816 1.0192 62 
7 39 50 22.2 18.0 1.0805 1.0190 74 
8 48 72 baie re 21.8 17.8 1.0291 1.0187 
9 47 (81.5%)* oie 21.6 17.0 1.0284 1.0186 8&3 7.0 
12 2 ike oie 17.2 15.0 1.0281 1.0187 59 
22 3 8.6 14.0 1.0299 1.0212 98 
49 nS 13.0 1.0299 1.0214 96 





* Total per cent of calculated blood volume removed. 
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blood pressure by bleeding, of feeding dog’s 
blood by stomach tube, of anemia, of withholding 
water and of combinations of these in sixty-two 
experiments on dogs. 

Systolic blood pressures of 70 to 80 mm. of 
mercury resulted in rises of blood urea nitrogen 
to 25 to 40 mg. per hundred cubic centimeters. 
Blood by stomach tube raised the blood urea 
nitrogen levels to 25 to 30 mg. per hundred cubic 
centimeters. The rise and fall of blood urea 
nitrogen due to ingested blood was faster than 
that due to low blood pressure. Severe anemia 
due to hemorrhage did not produce azotemia. 
Combined effects of low blood pressure and blood 
by stomach tube produced rapid rises of blood 
urea nitrogen characteristic of the latter, rises 
of longer duration characteristic of the former 
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and higher levels than one would expect from 
either alone. 

Urea clearance was not diminished in dogs 
given blood by stomach tube. Falls in urea 
clearance occurred in every dog in which there 
were a significant fall in blood pressure and an 
elevation of blood urea nitrogen. Values of 
urea clearance and blood urea nitrogen in dogs 
with different intakes of water indicate that 
dehydration may contribute to azotemia asso- 
ciated with gastrointestinal bleeding. 

Azotemia associated with gastrointestinal 
bleeding may be due to decreased renal function 
caused by low blood pressure and dehydration 
or to absorption of digested blood proteins. 
Anemia is not a factor. Absorption of digested 
blood from the gastrointestinal tract does not 
decrease renal function. 
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\lthough hemochromatosis is a comparatively 
rare condition, its association with aplastic 
anemia is frequent enough to suggest that ‘the 
combination of the two diseases is more than 
accidental. The purpose of this paper is to draw 
further attention to this association by reviewing 
the reported cases, adding another case and dis- 
cussing the pathologic changes common to the 
two conditions. 

\itby and Britton’ stated that about 150 
cases of idiopathic aplastic anemia are recorded in 


the literature on medicine. Thompson, Richter 


and [dsall* and later Rhoads and Miller * drew 
attention to the discrepancy between the pe- 
ripheral blood and the bone marrow and to the 
frequent occurrence of cellular and even 


hypercellular marrow when the elements in the 
peripheral blood were reduced in numbers. 
Rosenthal * distinguished between two forms 
of aplastic anemia, the typical and_ the 
atypical. The atypical form includes the chronic 
tvpe of aplastic anemia with cellular marrow, 
also called pseudoaplastic anemia. Bomford and 
Rhoads * suggested that until a classification 
based on causation is available the term refrac- 
tory anemia be used for every anemia which fails 

espond to any form of treatment except trans- 
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fusions of blood. Israéls and Wilkinson ® de- 
scribed the syndrome of achrestic anemia as dit- 
ferent from aplastic anemia, but this separation 
has not been accepted by other investigators.’ 

In a study of 66 patients with refractory 
anemia, Bomford and Rhoads * subdivided their 
cases into four groups according to the findings 
in the bone marrow. In 9 of 31 patients with 
refractory anemia characterized by partly mature 
cellular marrow, corresponding to the pseudo- 
aplastic anemia described by other observers, a 
varying degree of pigmentation of the skin devel- 
oped in the course of several years. In 3 patients 
with marked pigmentation, 1 of whom had dia- 
betes, autopsy revealed the lesions of hemo- 
chromatosis. Kark * and Mackey ° each reported 
an instance of chronic aplastic anemia compli- 
cated by hemochromatosis. No autopsy was done 
in Kark’s case, so the diagnosis could not be 
confirmed except insofar as examination of a 
piece of excised skin showed changes that were 
said to be characteristic. The case of a patient 
with cirrhosis of the liver and pernicious anemia 
who after satisfactory response to liver therapy 
became hypersensitive to liver was reported by 
Markoff.*° Pigmentation of the skin developed, 
and the patient died because of anemia which 
was refractory to liver therapy and because of 
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uncontrollable bleeding. The presence of hemo- 
chromatosis was confirmed at autopsy. How- 
ever, studies of the bone marrow showed the 
changes of pernicious anemia, and for this rea- 
son the case is not included in our series. Other 
workers,"? larger numbers of 
cases of aplastic anemia, did not state that either 
pigmentation of the skin or hemochromatosis 


who reviewed 


was revealed at autopsy. 

Sheldon,’ in his monograph reviewing the 
literature on hemochromatosis up to 1935, stated 
that “the blood picture is normal except for a 
slight degree of anemia which is by no means 
constant, and is no more than is to be expected 
in the terminal stages of any chronic disease.” 
Naegeli'* mentioned the occasional occurrence 
of anemia in hemochromatosis. Butt and Wil- 
der ** described the cases of 30 patients for 
whom a diagnosis of hemochromatosis was made 
during life. These authors found an average of 
3,990,000 red blood cells per cubic millimeter, 
with slight macrocytosis in 3 patients. Wintrobe 
and Shumacker’s and \Wintrobe’s papers *° men- 
tioned 1 case of their own and 4 in the litera- 
ture in which pigmentary cirrhosis was present 
with macrocytic anemia. A case of pernicious 
anemia associated with hemochromatosis was re- 
ported by Roth * and by Cain.** R. R. Kracke, 
discussing Cain’s paper,’* mentioned a patient 
with macrocytic anemia, hepatomegaly and 
splenomegaly, without glycosuria and without 
abnormal pigmentation of the skin, who at 
autopsy presented the visceral changes’of hemo- 
chromatosis. No further details of the autopsy 
or of the blood picture were given. In Meader’s 
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case ** immature forms of erythrocytes and 


granulocytes were present in the peripheral 
blood. Even from this short review it is apparent 
that anemia is not a feature of hemochromatosis 
and that if present it is due to complicating con- 
ditions. 


REPORT OF A _ CASE 


P. B., a 65 year old white American of German ex- 
traction, was admitted to Goldwater Memorial Hospital 
on Sept. 22, 1943. He complained of weakness, short- 
ness of breath and swelling of the legs. 

History.—The patient had been a structural engineer 
until 1929. Since then he had worked as a laborer, 
There was no available evidence of exposure to hemo- 
toxic agents. He had consumed large amounts of alco- 
hol in his youth, but his intake for the past thirty years 
had been moderate. None of his family was known to 
have suffered from any disease of the blood. There 
was nothing in his history which could be considered 
relevant to his present condition. 

Approximately five years prior to the patient’s first 
admission to the hospital his marked pallor had _ been 
commented on by his wife and his friends, but he felt 
well and did not seek medical attention. In December 
1942, weakness, dyspnea on exertion and edema oi the 
region of the ankles necessitated hospitalization. During 
the following seven months he was readmitted to the 
hospital five times jor blood transfusions. In April 1943 
he was readmitted because of congestive heart failure 
and was given maintenance doses of digitalis and 
mercurial diuretics. 

The patient stated that he had lost 30 pounds $134 
Kg.) since 1940. There was no history of dyspepsia, 
burning of the tongue, dysphagia, tendency to bleed or 
to bruise easily or paresthesias. He was hospitalized in 
another institution from July to September 1943, when 
he was transferred to Goldwater Memorial Hospital. 
Treatment in both hospitals consisted of intramuscular 
administration Of large quantities of liver extract, iron 
and vitamins and transfusions of blood. 

Physical Examination.—At the time of his admission 
to the hospital the patient appeared well developed but 
chronically ill. He was not dyspneic. There was evi- 


_ dence of recent loss of weight. The skin and the visible 


mucous membranes were strikingly pale, with a sug- 
gestion of an icteric tint. On the left forearm two 
ecchymoses, approximately 1 cm. in diameter, were 
present, and many irregularly shaped dark brown- 


pigmented areas were visible over the dorsa of the hands 


and on the forearms. No other signs of pigmentation 
were noted. There were no detectable enlargements of 
the lymph nodes. The eyelids were slightly edematous. 
The scleras were lemon yellow. The fundi were not 
pale. There were old small retinal hemorrhages in the 
right eye. Slight atrophy of the lateral borders of 
the tongue was noted. Engorgement of the veins of the 
neck was observed, and arterial pulsations were seen 
in the supraclavicular spaces. There were a few moist 
rales over the base of each lung. The heart was en- 
larged to the left. The sounds were of good quality, 
with a soft systolic murmur at the apex transmitted 
toward the base. The blood pressure was 150 mm. of 
mercury systolic and 50 diastolic. The liver was pal- 
pable 9 cm. below the costal margin in the midclavicular 
line ; it was firm and nontender, and the edge was sharp. 
The spleen was palpable 2 cm. below the left costal 


18. Meader, C. N.: Hemochromatosis with Abnormal 
Blood, Tr. Am. Clin. & Climatol. A. 57:124, 1942. 
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margin and was firm and not tender. No fluid wave or 
shifting dulness was present. The genitalia were normal 
except for edema of the scrotum. There was pitting 
edema of the lower extremities. Koilonychia was not 
seen. The reflexes were normal. There were no sensory 
disturbances, and the senses of vibration and position 
normal. 

Laboratory Data—Urine: The urine was concen- 
trated to 1.024. It gave negative reactions to tests for 
and sugar and (in a dilution of 1:10) to the 
test for urobilinogen. Tests for bile and for Bence 
Jones protein also gave negative results. Examination 

urinary sediment revealed no abnormal changes. 

esults of the phenolsulfonphthalein test were 


as ows: first hour, excretion of 30 per cent of 


second hour, excretion of 10 per cent. 

















1.—Smear of sternal marrow showing normo- 


blasts in different stages of development. The cell in 
the lower left corner represents the earliest normoblast 
in the field. The cell placed next to it for comparison 


The cell below the myelocyte is a pro- 
1,600. 


is a myelocyte. 
normoblast. Wright's stain; xX 


Blood: The fasting level of the blood sugar on two 
occasions was 110 mg. and 130 mg. respectively per 
hundred cubic centimeters. The dextrose tolerance test 
showed a fasting level of 118 mg. per hundred cubic 
centimeters of blood; one hour after administration of 
100 Gm. of dextrose, 214 mg., and two hours after ad- 
ministration of dextrose, 167 mg. (Dextrose was absent 
from the urine throughout this test.) The blood con- 
tained 34 mg. of nonprotein nitrogen per hundred cubic 
centimeters. It showed 4.3 mg. of uric acid, 8.9 mg. of 
calcium and 4.6 mg. of phosphorus per hundred cubic 
centimeters. The serum contained 1.4 Bodansky units 
of alkaline phosphatase and 114 mg. of cholesterol (51.4 
mg. as esters) per hundred cubic centimeters. The total 
protein was 5.6 Gm., the albumin 3:98 Gm. and the 
globulin 1.69 Gm., per hundred cubic centimeters. The 
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sulfobromophthalein sodium test (5 mg., per kilogram of 
body weight) showed retention of 7.5 per cent of the 
dye after thirty minutes and fo retention after forty-five 
minutes. The cephalin flocculation test gave negative 
results. The prothrombin time, determined with diluted 
plasma (12.5 per cent), was seventy seconds (normal, 
thirty-seven to forty-two seconds). With daily paren- 
teral administration of 6 mg. of menadione in corn oil 
the prothrombin time decreased to sixty-one seconds 
on the sixth and seventh days and increased to seventy- 
five seconds on the ninth and tenth days. In the congo 
red test 77.4 per cent of the dye was left in the blood after 
one hour. The icterus index was 4.5 and 4 units. The 
van den Bergh direct test gave negative results; the 
indirect showed a slight trace of bilirubin. The Kahn 
and Kline reactions. of the blood were negative. 

On the patient’s admission to the hospital there were 
1,400,000 red blood cells, 4,900 white blood cells and 
216,000 platelets per cubic millimeter; the hemoglobin 
content was 36 per cent and the reticulocytes amounted 
to 3.1 per cent. The mean corpuscular volume was 
100 cubic microns, the mean corpuscular hemoglobin 
33 micromicrograms and the mean corpuscular hemo- 
globin content 33 per cent. The color index was 1.1 
The differential count was as follows: 
nuclear cells 48 per cent, stab cells 14 per cent, eosino- 
phils 2 per cent, basophils 1 per cent, monocytes 3 per 
cent and lymphocytes 32 per cent. The red cells showed 
marked anisocytosis and poikilocytosis. Maiy macro- 
cytes were seen. Polychromatophilic and large baso- 
philic stippled red cells were rare. Two normoblasts 
per hundred white blood cells were counted. The bleed- 
ing time, the coagulation time and the reaction to the 
Rumpel-Leeds test were normal. The result of a test 
of the red cells for fragility gave results within normal 
limits. 


polymorpho- 


During the patient’s stay in the hospital his red cell 
counts varied between 1,150,000 and 2,500,000, his 
hemoglobin between 34 per cent and 54 per cent and 
his white blood counts between 2,600 and 6,100. The 
reticulocyte count decreased to below 1 per cent during 
the last two months. 

Bone Marrow: An aspiration of the bone marrow was 
done on Oct. 27, 1943. The smears were very cellular. 
There was an increase in the percentage of nucleated red 
cells, with basophilic and polychromatic normoblasts pre- 
dominating (fig. 1). The number of mature granulo- 
cytes was markedly diminished. Hemosiderin was 
present in the reticulum cells, the number of which 
was increased. 

The following tabulation summarizes the differential 
count of the cells of the bone marrow: 


Per Cent Per Cent 
Myeloblasts ...... 2.0 Polymorphonuclear 
Promyelocytes 22 cells, neutrophilic 1.8 
Myelocytes : Lymphocytes ..... 48 
Neutrophilic .... 4.6 Reticulum cells.... 3.4 
Eosinophilic a2 ee 0.6 Undifferentiated 
Metamyelocytes : te eI 0.6 
Neutrophilic .... 6.2 Pronormoblasts ... 2.0 
Eosinophilic .... 0.6 acetal ke» 
Stab forms: Basophilic ...... 18.2 
Neutrophilic .... 18.0 Polychromatic... 26.0 
Eosinophilic .... 0.2 Orthochromatic.. 8.8 


Stomach: On gastric analysis free hydrochloric acid 
was found in a fasting specimen and in all specimens 
after administration of alcohol. 

Stool :. No ova, parasites or occult blood were demon- 
strated in the stool. 
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Roentgen Findings (Reported by Dr. Henry K. 
Taylor)—The lungs were normal except for a mod- 
erate degree of emphysema. The heart was enlarged, 
and the configuration was of a hypertensive type. 

There was no increase in the density of the liver. 

There was no evidence of osteosclerosis of the skull, 
spine, pelvis or lower extremities. The middle third of 
the tibias showed an increase in the thickness of the 
cortex, with no encroachment on the medullary canals. 
The lumbar portion of the spine showed productive 
changes in the bone. The cranial vault was normal in 
thickness. The diploic layer was barely perceptible. 
The density of the vault was probably greater than the 
average, but. was insufficient to be considered evidence 
of osteosclerosis. There were calcific deposits in the 
choroid plexus. The sella turcica showed nothing ab- 
normal. There were irregular areas of calcification in 
the pituitary fossa. 

Roentgenograms of the skull, the femurs and the ali- 
mentary canal made at another hospital revealed no 
additional information; the calcific deposits in the 
choroid plexus and in the pituitary fossa were noted also. 

In view of the large amounts of iron pigment found 
in the various organs at autopsy, it is possible that the 
radiopaque densities considered as calcific deposits in 
the choroid plexus and in the pituitary fossa were due 
to incrustations of iron. However, since permission for 
necropsy did not include the brain, this hypothesis 
could not be confirmed. 

Electrocardiographic Findings.— The electrocardio- 
gram showed normal sinus rhythm with occasional 
premature auricular contractions. There was deviation 
of the electrical axis to the left and left bundle branch 
block of the discordant type. 

Course in the Hospital—The patient’s temperature 
rose occasionally to as high as 100 F. He offered no 
complaints except as to swelling of the legs and weak- 
ness; the latter condition improved after transfusions. 
He was ambulatory. He received intensive parenteral 
liver therapy, iron and copper, brewer’s yeast and a 
diet high in calories. The peripheral edema was con- 
trolled with digitalis and mercurial diuretics. Trans- 
fusions of blood, some of which were followed by slight 
chills and elevation of temperature as high as 104 F., 
were necessary every three to four weeks. During the 
last weeks of the patient’s life transfusions were given 
more often. Their effect, however, became short lived; 
edema and weakness increased, and after three months 
in the hospital the patient died, on Dec. 29, 1943. 

Necropsy.— Autopsy was performed ninety-seven 
hours after death. The permission for autopsy did not 
include examination of the brain. 


Gross Examination: The body was well nourished. 
The skin was pale and slightly yellowish. The scleras 
were subicteric. The skin of the forearms and the 
dorsa of the hands was gray-brown. The jaws were 
edentulous, and the mucous membrane of the mouth 
was free from pigment. The tongue showed no atrophy. 
The thyroid gland was enlarged and well encapsulated 
and showed many yellowish cystic areas. The chest 
was barrel shaped; the lungs, emphysematous. Both 
ventricles of the heart were hypertrophied and dilated, 
the right proportionately more than the left. The myo- 
cardium was red-brown and showed slight fibrosis. 
The hepatic, mesenteric, renal, splenic and iliac vessels 
were free of thrombi, as was the portal vein. 

The abdomen contained no free fluid. The liver was 
enormous, weighing 3,050 Gm.; it reached to within 
3 cm. of the left axillary line at the level of the fifth 
rib. On the right it extended 8 cm. below the costal 
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margin. Its color was a striking orange-brown. The 
capsule was thickened and irregularly opaque and con- 
tained numbers of petechial hemorrhages. The surface 
was finely nodular. On section the organ was extremely 
firm and gritty, and the color was uniform. Small 
irregular nodules outlined by gray-white streaks could 
be seen throughout the substance of the liver. 

The gallbladder contained two soft concrements but 
was otherwise normal. 

The pancreas was firm and of a lighter orange-brown 
tint than the liver. The lobular architecture was normal, 

The spleen weighed 250 Gm. The capsule was slightly 
thickened. On section the organ was firm and dark red. 
The fibrous markings were increased. 


( 











Fig. 2.—Periportal fibrosis dividing the liver into 
nodules. Even at this low magnification granules of 
dark pigment can be seen in the cytoplasm of some of 
the parenchymal cells. Masson’s trichrome stain; X 
100. 


The esophagus did not contain varices. There was 
no abnormal pigmentation throughout the stomach and 
intestines. 

The kidneys showed slight cortical scarring and were 
of normal size and color. 

The adrenal glands appeared to be normal. 

The hilar and mediastinal lymph nodes were 
anthracotic. The periaortic nodes were mottled rust 
and gray, while those of the peripancreatic and peri- 
hepatic regions were almost uniformly rust colored. 
They were all enlarged in varying degrees. 

The ribs, the sternum and the vertebrae showed 
gray-red marrow. The cortex of these bones was not 
thickened. 

There was edema of the lower part of the right leg 
but no abnormal pigmentation. 
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Microscopic Examination: The following findings 
were noteworthy in the present connection: Small 
amounts of pigment were scattered through the alveoli 
of the lungs. Some of the pigment gave a positive 
reaction to stains for iron. Slightly larger amounts 
of perinuclear pigment in the heart muscle gave a 
similar reaction; in addition, there was- the usual 
amount of unstained lipochrome. There was no demon- 
strable hemosiderin in the areas of fibrosis. 

The liver was divided into irregular nodules by bands 
The parenchymal cells were 


brous tissue (fig. 2). 
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Fig. 3—Acinar cells of the pancreas. Pigment gran- 
ules appear black and in some cells are so densely 
clumped as to be indistinguishable from the nuclei. The 
connective tissue is increased. Iron stain; x 772. 





with brown refractile pigment, much of which 
became blue with stains for iron. The most heavily 
laden celis were those about the portal areas. Many 
of the cells that were overcrowded with pigment seemed 
to be disintegrating. The Kupffer as well as the 
parenchymal cells were similarly affected. The peri- 
portal fibrous tissue was increased and contained large 
clumps of intracellular and extracellular hemosiderin 
and unstained brown pigment. The epithelial cells of 
the bile ducts were likewise pigmented. There was 
moderate proliferation of small bile ducts but little 
apparent regeneration of parenchymal cells. In addition 
to these changes there were thickening of the central 
vein and disintegration of the cells of the liver in the 
vicinity. There were moderate numbers of areas of 
extramedullary hemopoiesis. 

The pancreas showed large amounts of hemosiderin 
in the acinar cells (fig. 3) as well as in the epithelium 
of the ducts. There was increase in fibrous tissue, 
and in it were clumps of iron-containing pigment. The 
islets were large and were frequently surrounded by 
hbrous tissue. A moderate amount of iron pigment 
was present in the islet cells. The parenchyma and 
the islets had undergone rather . severe autolysis 
(fig. 4). However, it seemed that most of the pig- 
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mented cells in the islets were still fairly well preserved, 
while those of the acinar tissue were necrotic. Phago- 
cytes with granules of pigment were also demonstrable. 

Sections of the spleen showed chronic passive 
congestion with a few small islands of extramedullary 
hemopoiesis. Stains for iron confirmed the observa- 
tion made in sections stained with hematoxylin and 
eosin that there was a small amount of diffusely 
scattered iron-containing pigment. 

The cortex of the adrenal glands and the epithelial 
cells of the thyroid and prostate glands also contained 
hemosiderin. 

Unfortunately, no sections of the testis, the gastro- 
intestinal tract or the skin were available. 

The lymph nodes were large. They 
hemosiderin. The perihepatic and peripancreatic nodes 
were most heavily burdened, while the mediastinal 
nodes contained only small amounts. Again there was 
little extramedullary hemopoiesis. 

In sections from the ribs, the sternum 
vertebrae stained with hematoxylin and eosin and with 
Giemsa’s stain the marrow cells were mainly of the 
erythropoietic type. Their number was increased at 
the expense of fat. Their number was about equally 
divided between stem cells and pronormoblasts, with 
There was also a moderate number 
There was depression of the white 
Only an occasional mature poly- 
Megakaryocytes wert 


contained 


and the 


fewer normoblasts. 
of mature red cells. 
blood cell series. 

morphonuclear cell was visible. 




















Pigment visible 
as dark granules in the cytoplasm of the cells. Iron 
stain; X 772. 


Fig. 4.—Islet cells of the pancreas. 


seen in decreased numbers. The cortex and the peri- 
osteum were not unusual. 

The bone marrow as seen at autopsy showed, when 
compared with that in the smear from the sternum 
taken in October 1943, regression toward a more 
immature state. The stem cells were extremely pale, 
large, basophilic and poor in chromatin. The pronormo- 
blasts were smaller, with clearly differentiated nuclei 
and one or more nucleoli. The more mature normo- 
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blasts were about the size of lymphocytes, with dense 
“clock face” nuclei and rims of basophilic cytoplasm. 

The kidneys showed mild cortical scarring. Pig- 
mentation was present but was confined almost exclu- 
sively to the epithelium of the ascending loops of Henle 
and to the cells of the distal convoluted tubules. 

The amount of fibrous tissue in the liver of this 
patient with anemia, while not as great as that in the 
liver of the average person with idiopathic hemo- 
chromatosis, was extensive enough to.warrant the diag- 
nosis of portal cirrhosis. The amount of fibrous tissue 
and pigment that was demonstrated in the pancreas was 
ever! greater than that in the average patient with 
hemochromatosis, while the spleen showed less iron 
pigment. 

Stains of the bone marrow for iron showed less 
hemosiderin than is seen in the average patient with 
hemochromatosis. 

Anatomic diagnoses included: pseudoaplastic anemia 
of unknown origin, extramedullary hemopoiesis (mild), 
hemochromatosis, portal cirrhosis, hepatosplenomegaly, 
coronary sclerosis, cardiac hypertrophy and dilata- 
tion, myocardial fibrosis, pulmonary emphysema and 
fibrosis, pyelitis cystica, edema of the right lower 
extremity and nodular hyperplasia of the thyroid gland. 


COMMENT 
The significance of the coexistence of hemo- 
chromatosis and aplastic anemia in the 6 patients 
who had had repeated transfusions is obscure. 
The distinction between hemochromatosis and 
advanced hemosiderosis rests on rather insecure 
foundations. Muir and Shaw Dunn *° emphasized 
pigmentation of the heart muscle, the adrenal 
cortex, the thyroid gland, the ependyma of the 
ventricle and the smooth muscle of the intestines 
in hemochromatosis, stating that it does not occur 
as a result of hemolysis. The same and other in- 
vestigators *° have noted the absence of cirrhosis 
of the liver in persons with marked hemosider- 
osis due to pernicious anemia, despite the fact 
that numerous transfusions were given. Still 
others ** have pointed out the difference of dis- 
tribution in the kidney, stating that in hemo- 
siderosis the proximal convoluted tubules are 
affected, whereas in hemochromatosis the ascend- 
ing loops of Henle and the distal convoluted 
tubules are involved. 


19. Muir, R., and Shaw Dunn, J.: Iron Content of 
Organs in Bronzed Diabetes, J. Path. & Bact. 19:226, 
1914. 

20. (a) Wintrobe, M. M.: Clinical Hematology, 
Philadelphia, Lea & Febiger, 1943. (b) Whitby and 
Britton.1 (c) Yates, J. L., and Thalhimer, W.: Treat- 
ment of Pernicious Anemia (A Patient Who Received 
113 Transfusions), J. A. M. A. 87:2156 (Dec. 25) 
1926. (d) Jones, H. W.: Prolonged Blood Trans- 
fusions in Pernicious Anemia, ibid. 86:1673 (May 29) 
1926. 

21. Gaskell, J. F.; Mackenzie Wallis, R. L.; Sladden, 
A. F.; Vaile, P. T., and Garrod, A. E.: Contribution 
to the Study of Bronzed Diabetes, Quart. J. Med. 7: 
129 (Jan.) 1914. 
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Rous and Oliver ** attempted to produce hemo- 
chromatosis by giving transfusions of 10 to 15 
cc. of blood to rabbits daily for periods up to 
six and one-half months. In addition to large 
amounts of hemosiderin in the liver, they found 
deposits in the adrenal cortex, the submaxillary 
glands, the cartilages of the trachea, and the 
skin and large deposits in the kidneys. The pan- 
creas was affected only in animals subjected to 
this procedure for a considerable length of time 
and then only slightly. Furthermore, the kidneys 
held heavy deposits in contrast to the sparse pig- 
mentation in hemochromatosis. No pigment was 
found in the thyroid gland. These workers noted 
cirrhosis of the liver in 2 of the 3 rabbits but 
felt that it was an unrelated finding. 

Hueck ** emphasized the sparse distribution of 
hemosiderin in the spleen, the bone marrow and 
the kidneys in hemochromatosis in contrast to 
the abundant pigmentation of these organs in 
hemosiderosis. He expressed the opinion that 
the presence or the absence of hemofuscin is an 
important point for purposes of differentiation. 
However, there are two theoretic objections to 
this concept: 

1. Much of the “iron-free” pigment in he:o- 
chromatosis is found to contain iron when sub- 
jected to careful technic, and therefore the 
amount of hemofuscin varies. 

2. In the present state of knowledge of the 
composition of hemofuscin, we see no reason 
why it should not exist in hemosiderosis. 

There are many writers, principally of the 
French school,** who do not make any distine- 
tion between hemochromatosis and hemosidero- 
sis. An excellent discussion of the subject is 
presented by Sheldon,’? who concluded that 
there are differences in distribution in the spleen, 
the bone marrow and the kidneys but maintained 
that a certain similarity exists, since the body 
tends to distribute hemosiderin by a common 
mechanism, whatever the source of the iron. 

Whipple and Bradford,” in reporting 8 cases 
of Cooley’s anemia, noted the distribution and 


22. Rous, P., and Oliver, J.: Experimental Hemo- 
chromatosis, J. Exper. Med. 28:629 (Nov.) 1918. 

23. Hueck, W.: Haemochromatose, in Krehl, L., ana 
Marchand, F.: Handbuch der allgemeinen Pathologie, 
Leipzig, S. Hirzel, 1921, vol. 3, pt. 2, p. 371. 

24. Roque, G.; Chalier, J., and Nové-Josserand, L.: 
Etude critique sur la conception des cirrhoses pig- 
mentaires: Origine hémolytique de leur siderose, Rev. 
de méd., Paris 33:353 (May) 1913. 

25. Whipple, G. H., and Bradford, W. L.: Racial 
or Familial Anemia of Children Associated with Funda- 
mental Disturbances of Bone and Pigment Metabolism 
(Cooley-von Jaksch), Am. J. Dis. Child. 44:336 
(Aug.) 1932; Mediterranean Disease-Thalassemia 
(Erythroblastic Anemia of Cooley), J. Pediat. 7: 
279 (Sept.) 1936. 
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types of pigment and concluded that they were 
similar to those of hemochromatosis. However, 
these writers did not find an accompanying cir- 
rhosis of the liver. 
from experimental and pathologic evidence, 
the anatomic basis for a diagnosis of hemochro- 
matosis as opposed to hemosiderosis rests on 
the following criteria : 
The presence in hemochromatosis of portal 
cirrhosis in addition to large amounts of hemo- 
in in the liver. 
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should be a high incidence of hemochromatosis 
in the hemolytic and pernicious anemias. That 
this is not true is shown by numerous reports in 
the literature ** on these diseases. Secondly, one 
should be able to reproduce hemochromatosis 
experimentally by repeated transfusions,”* by 
hemolytic agents 77 and by injections of hemo- 
globin ** and of dialyzed iron.*® Such attempts 
have been unsuccessful. Finally, that the avail- 
ability of iron stored in the liver for synthesis of 
hemoglobin differs in hemochromatosis and in 





s1¢ 
Principal Features of Reported Cases of Aplastic Anemia Associated with Hemochromatosis 
Age Age 
at Dura- at Amount of 
Onset, tion, Death, Blood Counts on Transfused Bone 
ithor Sex Yr. ¥r. Admission Blood Diabetes Marrow Summary of Autopsy 
Ki R. M. 30 10 40 RBC: 2,500,000 290 trans- Hyperglycemia; Noaplasia; No autopsy; pigmentation 
J Hb: 50% fusions in no glycosuria cellular of skin (biopsy) conjun 
CI: 3 9 years tivas and teeth; enlarge 
WBC: 3,500 ment of liver 
M . RK. 4 3% 491g RBC: 1,050,000 39.8 liters Not mentioned Selective Pigmentation of lymph 
O Hb: 22% aplasia of nodes, pancreas and heart 
CI: 1.08 erythro- muscle; fibrosis and pig- 
WBC: 4,100 poiesis mentation of liver 
I dg, R. R. | Ne 531% RBC: 1,400,00€ 16 trans- Not present Cellular Pigmentation of skin and 
J Hb: 30% fusions lymph nodes; fibrosis and 
CO. CI: 1.07 pigmentation of liver and 
MCV: 90 cu.“ pancreas 
Retic: 1.4% 
WBC: 1,150 
Platelets: 68,000 
68 2 70 RBC: 1,300,000 12 trans- Not present Cellular Pigmentation of skin, 
J Hb: 35% fusions lymph nodes, adrenal glands 
CI: 1.3 and choroid plexus; fibrosis 
MCV: 104 cu.“ and pigmentation of liver 
Retic: 1.4% and pancreas 
WBC: 4,350 
12 ) 21 RBC: 1,300,000 54 trans- Glycosuria Cellular Pigmentation of skin, 
° Hb: 26% fusions lymph nodes, adrenal glands 
CI; 1 and cardiae muscle; fibrosis 
MCV: 86 cu.“ and pigmentation of liver 
Retic: 0.4% and pancreas 
WBC: 3,850 
Platelets: 60,000 
‘ s’ case 64 1 65 RBC: 1,500,000 12.8 liters, Hyperglycemia; Cellular Pigmentation of skin, 
rol Hb: 35% 17 trans- no glycosuria lymph nodes, adrenal glands, 
CI: 1.2 fusions kidneys, heart muscle, lungs 


MCV: 100 cu.u 
Retic: 3.1% 
WEC: 4,900 
Platelets: 216,000 





2. Increased fibrous tissue in the pancreas 
with deposits of pigment in the islet cells as well 
as in acinar cells and the epithelium of the ducts. 


3. The relatively small amount of pigment in 
the kidneys, the spleen and the bone marrow. 

The case reported here fulfilled all these re- 
quirements and, in addition, presented, clinically, 
an elevated curve of tolerance for dextrose, sig- 
nifying pancreatic damage. 

We believe that intense hemosiderosis is an 
entity. If hemochromatosis and hemosiderosis 
were different degrees of the Same process, there 


and thyroid and prostate 
glands; fibrosis and pigmen 
tation of liver and pancreas 





hemosiderosis is seen from the experiments of 
Muir and Shaw Dunn * and of Whipple and his 





26. Whitby and Britton... Wéintrobe.?% 

27. Muir, R., and Shaw Dunn, J.: Retention of Iron 
in Organs in Haemolytic Anaemia, J. Path. & Bact. 
19:417, 1914. 

28. Muir, R., and Young, J. S.: Relation of the 
Liver to the Disposal of Haemoglobin, J. Path. & Bact. 
35:113 (Jan.) 1932. 

29. Polson, C. J.: The Fate of Colloidal Iron Admin- 
istered Intravenously: Long Experiments, J. Path. & 
Bact. 32:247 (April) 1929. 

30. Muir, R., and Shaw Dunn, J.: Absorption of 
Iron from the Organs After Haemolysis, ibid. 20:41, 
1915. 
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co-workers.*' It is therefore unlikely that trans- 
fusions in a patient with pseudoaplastic anemia 
could be responsible for hemochromatosis. 

In the accompanying table the essential fea- 
tures of the reported cases of aplastic anemia 
associated with hemochromatosis are given. 
With the exception of the patient in the third 
case, who lived above a garage and complained 
of the odor of fumes, no patient gave a history 
of exposure to potentially toxic substances. Both 
Kark * and Mackey ® attributed the development 
of hemochromatosis in their patients to the in- 
ability of the body to utilize or excrete the iron 
introduced in the form of hemoglobin. The latter 
writer felt that the amount of iron recovered 
from the patient’s liver was directly related to the 
amount of hemoglobin administered in transfu- 
sions. Bomford and Rhoads* did not commit 
themselves regarding the relationship of hemo- 
chromatosis to transfusions and stated that 2 of 
their patients had not received an exceptional 
number of transfusions. 

In our case, the liver contained the excessive 
amount of 29 Gm. of iron. During the entire ill- 
ness our patient received 12.8 liters of blood in 
seventeen transfusions. Only about 6.5 Gm. of 
iron was introduced into the body by this means. 
This leaves an excess of 22.5 Gm of iron. 

Studies of the excretion of urobilinogen by pa- 
tients with pseudoaplastic anemia indicate in- 
creased hemolysis in many instances.’ This fac- 
tor may account for some of the iron present in 
the organs of our patient. 

Although no studies of the 
porphyrin were done in our case, there is evi- 
dence that the pigment metabolism in aplastic 
anemia differs from that in any other type of 
anemia. The increased excretion of type III 
coproporphyrin which occurs in some instances 
of aplastic anemia ** is also found in lead poison- 
ing ** and after the administration of arsphen- 


metabolism of 


31. Whipple, G. H., and Robscheit-Robbins, F. S.: 
Hemoglobin Production Factors in the Human Liver, 
J. Exper. Med. 57:671 (April) 1933; Hemoglobin 
Production Factors in the Human Liver, ibid. 76:283 
(Sept.) 1942. Balfour, W. M.; Hahn, P. F.; Bale, 
W. F.; Pommerenke, W. T., and Whipple, G. H.: 
Radioactive Iron . Absorption in Clinical Conditions : 
Normal, Pregnancy, Anemia, and Hemochromatosis, 
ibid. 76:15 (July) 1942, 

32. Dobriner, K.; Rhoads, C. P., and Hummel, L. E.: 
Excretion of Porphyrin in Refractory and Aplastic 
Anemia, J. Clin. Investigation 17:125 (March) 1938. 

33. Watson, C. J.: Concerning the Naturally 
Occurring Porphyrins: Urinary Porphyrin in Lead 
Poisoning as Contrasted with That Excreted Normally 
and in Other Diseases, J. Clin. Investigation 15:327 
(May) 1936. 
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amine “* and sulfanilamide.** On this basis, Do- 
briner, Rhoads and Hummel ** suggested that 
aplastic anemia may result from intoxication. It 
is interesting to note that Kark’s patient,* reported 
as having the first case of aplastic anemia and 
hemochromatosis, had, in addition to pigmenta- 
tion of the skin and of the conjunctivas, dis- 
coloration of the teeth, one of the classic 
symptoms of congenital porphyria. So far as 
we know, discoloration of the teeth associated 
with hemochromatosis has never been described. 
Disturbances of the metabolism of porphyrin 
occur frequently in diseases of the liver *° and 
have been noted in patients with hemochroma- 
tosis.°7 This fact raises the question whether 
the porphyrinuria occurring in various intoxica- 
tions, in aplastic anemia, in hemochromatosis 
and in diseases of the liver is not due entirely 
to hepatic dysfunction. 

In our case, sulfobromophthalein excretion and 
cephalin flocculation tests gave negative results. 
Only the abnormal response to parenterally ad- 
ministered synthetic vitamin K suggested damage 
to the liver.** Barker,*® using various tests of 
hepatic function, found evidence of damage to 
the liver in more than half of his patients with 
all types of anemia. 

That hemochromatosis is due to an inborn er- 
ror of intracellular iron metabolism is generally 
recognized.*” However, some investigators “ 
have emphasized the importance of the cirrhosis 


34. Hoerburger, W., and Fink, H.: Ueber Porphyrine 
bei klinischer Porphyrie, Ztschr. f. physiol. Chem, 236: 
136, 1935. 

35. Rimington, C., and Hemmings, A. W.: Porphy- 
rinuria Following Sulphanilamide: Sulphanilamide 
Dermatitis, Lancet 1:770 (April 2) 1938. 

36. (a) Nesbitt, S.: Excretion of Coproporphyrin 
in Hepatic Disease: IV. Isolation and Identification 
of Urinary Coproporphyrin Isomers, Arch. Int. Med. 
71:483 (April) 1943. (b) Dobriner, K.: Urinary 
Porphyrins in Disease, J. Biol. Chem. 113:1 (Feb.) 
1936. 

37. Dobriner.26> Dobriner, K.: Porphyrin Excretion 
in the Feces in Normal and Pathological Conditions, 
J. Biol. Chem. 120:115 (Aug.) 1937. Vannotti, A.: 
Porphyrine und’ Porphyrinkrankheiten, Berlin, Julius 
Springer, 1937, p. 145. Lageder, K.: Klinische 
Porphyrinuntersuchungen mit einer quantitativen spek- 
troskopischen Methode, Arch. f. Verdauungskr. 56: 
237 (Nov.) 1934. Eppinger, H.: Die Leberkrank- 
heiten, Berlin, Julius Springer, 1937, p. 426. 

38. Data concerning the test referred to will be 
presented in another communication, by Dr. Shepard 
Shapiro. 

39. Barker, W. H.: Excretion of Bile Pigment and 
Hepatic Function in Diseases of the Blood, Arch. Int. 
Med. 62:222 (Aug.) 1938. 

40. Dry, T. J.: Hemochromatosis: Its Relation to 
the Metabolism of Iron and Copper, Minnesota Med. 
17:301 (June) 1934. Sheldon.12 Butt and Wilder.** 

41. Potter, N. B., and Milne, L. S.: Bronzed 
Diabetes, Am. J. M. Sc. 143:46 (Jan.) 1912. Gaskell 
and others.*! 
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of the liver. In contrast to idiopathic hemochro- 
matosis, there is evidence that increased hemol- 
ysis is a factor in the evolution of hemochroma- 
tosis associated with pseudoplastic anemia. 
Additional factors, however, must be operative to 
produce the lesions of hemochromatosis as dis- 
tinct from those of hemosiderosis. 

The cause of aplastic anemia is obscure, but 
its relationship to exogenous and endogenous 
toxins ° is assumed. Such toxic elements, possi- 
bly in connection with deficiency factors, may 
lead to permanent damage to the liver. Thus, 
patients with pseudoaplastic anemia with pro- 
longed course come to have retention of iron, 
pigmentation, and cirrhosis of the liver and, as the 
pancreas becomes involved, diabetes develops. 
CONCLUSIONS 


SUMMARY AND 


though both aplastic anemia and hemo- 
chromatosis are comparatively rare diseases, 
their occurrence together has been recorded in 
5 instances, an incidence which, we believe, is 
altogether too high to be regarded as accidental. 
[n + of the 5 cases referred to the changes in the 
hoe marrow were described as pseudoaplastic. 

‘case which we have reported here is that of 

ient with pseudoaplastic anemia whose body 
at autopsy revealed the lesions that are character- 
istic of hemochromatosis. Similarities occur be- 


ANEMIA 403 


tween hemosiderosis, which is frequently found 
in certain anemias, and hemochromatosis, in 
which anemia, if present, is merely a complicat- 
ing factor. Hemosiderosis and hemochromatosis 
are, we believe, separate disease entities. 

In an attempt to correlate the changes in 
pseudoaplastic anemia with those in hemochroma- 
tosis we have considered the question of the 
origin of the iron in both conditions together with 
the available evidence of hepatic dysfunction. 

The iron derived from the destruction of intrin- 
sic and of transfused blood is not used in the for- 
mation of hemoglobin but is mechanically 
deposited in various organs. If the aplastic ane- 
mia is of sufficient duration, large quantities of 
iron accumulate. We believe that view to be 
sound which holds that aplastic anemia is due to 
toxins. These toxins, together with other fac- 
tors, possibly- nutritional, may lead to perma- 
nent hepatic damage in the form of cirrhosis. 
The increased amount of iron in the presence of 
cirrhosis of the liver produces a picture indis- 
tinguishable from that of hemochromatosis. 

In contrast to idiopathic hemochromatosis, in- 
creased hemolysis is active in the production of 
hemochromatosis when it is associated with pseu- 
doaplastic anemia. 


New York University College of Medicine. 


Goldwater Memorial Hospital, Welfare Island. 








PERNICIOUS ANEMIA IN CHINESE 
STEVEN O. SCHWARTZ, M.D., ann LILLY A. RAPPOLT, M.D. 
CHICAGO 


Pernicious anemia has generally been con- 
sidered a disease of Caucasians. In a recent 
review * we pointed out that its occurrence in 
Negroes is by no means uncommon and that the 
recognition of this fact should make for more 
frequent diagnosis. Textbooks in general, and 
hematologic texts in particular, stress the great 
infrequency of pernicious anemia in Chinese. 
This impression is borne out by a study of the 
literature. Notwithstanding this fact, we have 
had occasion to recognize and study 3 cases of 
typical pernicious anemia in native-born Chinese 
who had lived for many years in the Chinese 
community of Chicago. 


REVIEW OF THE LITERATURE 

The cases reviewed by Struther * were incom- 
pletely worked up and did not fulfil the diagnostic 
criteria of pernicious anemia. In response to his 
questionnaire, Berglund wrote that no Chinese 
patient with this disease had been seen at the 
Peking Hospital. Fu and Sturton* reported a 
case in Hangchow, but the records concerning 
the gastric juice and the nervous system were 
incomplete. Morris * found 6 cases in the hos- 
pital records of Central and North China, but 
these were documented, and in his own 
experience there were no proved cases. Wil- 
liams’* report of a case was also incomplete, 
and his patient improved after four weeks in the 
hospital without liver therapy. The patient’s 
further course was not followed. 

De Langen and Lichtenstein ° stated that they 
had never seen pernicious anemia among the 


not 


Aided by a grant from the Wilson Laboratories. 

From the Hematology Laboratory and the Hektoen 
Institute for Medical Research of the Cook County 
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1. Schwartz, S. O., and Gore, M.: Pernicious Anemia 
in Negroes, Arch. Int. Med. 72:782 (Dec.) 1943. 

2. Struther, G.: Discussions of Anemias in China, 
Chinese M. J. 43:818, 1929. 

3. Fu, W. T., and Sturton, S. D.: A Severe Case 
of Pernicious Anemia, Chinese M. J. 40:1016, 1926. 

4. Morris, H. H.: Anemia in China, Chinese M. J. 
43:768, 1929. ; 

5. Williams, T. H.: Pernicious Anemia in Szechwan, 
Chinese M. J. 46:673, 1932. 

6. De Langen, C. D., and Lichtenstein, A.: Text- 
book of Tropical Medicine, Batavia, Java, G. Kolff & 
Co., 1936, p. 487. 


poor Chinese in Batavia but that an occasional 
case has been observed among the wealthier pa- 
tients. 

According to Snapper *, macrocytic nutritional 
anemia occurs frequently in the Orient, but true 
pernicious anemia is rare. The 6 cases reported 
by him from the Peiping Union Medical College 
Hospital had features which were atypical for 
The patients responded to 
irom 


pernicious anemia. 
small doses of liver and remained free 
recurrences for years without liver therapy or 
with only small doses ‘of liver. They showed 
rapid improvement of extensive neurologic 
changes with liver therapy or sometimes with 
adequate diet alone. There was a return of free 
hydrochloric acid with the disappearance of the 
anemia, and the expected anisocytosis and 
poikilocytosis were absent from the blood. Snap- 
per expressed the opinion that “it seems hardly 
feasible to conclude that this group of patients 
really suffered from genuine pernicious anevnia, 
although one may still readily agree that their 
anemia was closely related to pernicious anen ia. 

Yang and Keefer * have reported the only 2 
cases of pernicious anemia in Chinese observed 
previously on this continent. They were cases 
of Minot’s and apparently were typical. 


REPORT OF CASES 

Case 1—H. T. Y., a 55 year old man, a native 
Chinese, was admitted to the hospital Jan. 29, 1935, 
because of vomiting of one week’s duration, loss of 
weight, anorexia and weakness of six months’ duration 
and tingling of the fingers and toes and soreness of the 
tongue of one year’s duration. Physical examination 
revealed nothing abnormal except extreme pallor and 
atrophy of the papillae of the tongue. Examinations of 
the sputum, stools, urine and spinal fluid were non- 
contributory. Roentgen ray examination of the gastro- 
intestinal tract revealed nothing abnormal. No free acid 
and 10 degrees of total acid were found in tests of the 
contents of the stomach after an Ewald meal. Hemato- 
logic values were typical of pernicious anemia in relapse 
(chart 1). Response to liver therapy was satisfactory, 
and he was discharged from the hospital on March 16. 
He received liver therapy as an outpatient until June 20, 
when he disappeared from observation until Nov. 14, 
1936. At that time he again presented himself in a state 
of relapse. Response to therapy was satisfactory, and 


7. Snapper, I.: Chinese Lessons to Western Medi- 
cine, New York, Interscience Publishers, Inc., 1941, 
p. 264. 4 

8. Yang, C. S., and Keefer, C.S.: Pernicious Anemia 
in Chinese Patients, Nat. M. J. China 17:218, 1931. 
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he continued well until January 1940 with somewhat 
intermittent treatment. He was last seen on Sept. 3, 
1941. He was in good health and had had no liver 
except small amounts eaten occasionally. The achylia 
was still in evidence on the second admission. 

Case 2.—W. L. Y., a 60 year old man, a native 
Chinese, was admitted to the hospital June 6, 1940, 
soreness of the tongue, difficulty in 
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of writing. The achlorhydria—even after injections of 
histamine—was still present on July 28, 1944. 

CasE 3.—L. B., a 73 year old man, a native Chinese, 
was first admitted to the hospital on March 1, 1943. 
3ecause of his inability to speak English and his ex- 
treme illness, no history was elicitable. The extreme 
pallor, vitiligo of the skin and jaundice of the scleras 
were the most prominent observations made in the 















































complaining of 
swallowing, loss of weight, numbness of the fingers and examination. There was noted, in addition, a greatly 
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vertigo. On examination he was found to have a smooth, 
red tongue, jaundice of the scleras and hyperactive 
knee jerks. Laboratory findings of interest were a 
histamine-fast achlorhydria and an icterus index of 15. 
Hematologic values were typical of pernicious anemia 
in relapse (chart 2). Response to liver therapy was 
satisfactory, and the patient has been maintained in good 
health with average amounts of liver extract to the time 


Chart 3 (case 3).—Response resembling that in case 
1. It is to be noted that therapy was discontinued before 
complete remission occurred after the first course of 
treatment, and yet more than a year elapsed before the 
second relapse. 


distended bladder which extended to within a few centi- 
meters of the umbilicus. Laboratory findings of interest 
were the decidedly elevated icteric index (37), the 
histamine-fast achlorhydria and the hypercellular mar- 
row with typical megaloblastic maturation of the cells. 
Hematologic values were typical of pernicious anemia 
in relapse (chart 3) and improved rapidly with liver 
therapy alone. On March 30, he left the hospital, but, 
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failing to return for injections of liver extract, he re- 
entered in relapse on April 20, 1944. The findings at 
this time were essentially as previously noted, except 
that the icteric index now was only 21. He again re- 
sponded uneventfully and was discharged on May 4. 
Since then he has been cared for in the outpatient clinic 
and has been well maintained. The jaundice .has dis- 
appeared. Symptoms referable to the bladder are absent. 
The achlorhydria has persisted (rechecked with hista- 
mine July 28, 1944). 
COMMENT 

Using for criteria of pernicious anemia the 
macrocytic anemia (with the accompanying ani- 
socytosis and poikilocytosis), the permanent 
achlorhydria, megaloblastic cell maturation, 
signs of increased pigmentary metabolism, neuro- 
logic changes and remission after the exhibition 
of liver therapy and relapse following its with- 
drawal,® one notes that all 3 cases are typical in- 
stances of Addison’s (pernicious) anemia of the 
type seen in the Caucasian. These criteria are 
outlined in the table. 


Characteristic Clinical and Laboratory Observations in 
the Three Reported Cases 





Case 1 Case 2 Case 3 
Macrocytic anemia.............. + ~ + 
Permanent achlorhydria........ + + 
(Only once 
examined) 
Megaloblastic cell maturation... No studies No studies + 
of the of the 
marrow marrow 
Evidences of increased pigment- No pig- a + 
ary metabolism mentary 
studies 
Neurologic changes.............. — - + 
Remission after liver therapy... - + 4 
Relapse after discontinuance of Has not oS 
liver therapy discontinued 
therapy 





The fact that we could encounter, in a rela- 
tively short period of time and in an institution 


9. Schwartz, S. O., and Legere, H.: Relapses in Per- 
nicious Anemia, J. A. M. A. 124:637 (March 4) 1944. 
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in which orientals are relatively rare, 3 Chinese 
with this disease which is said to occur with 
extreme rarity in members of this race in their 
native environs raises some interesting questions, 
Is pernicious anemia really rare in the Chinese of 
China, or is it their relatively infrequent contact 
with western physicians which merely makes it 
appear so? Has the teaching that pernicious 
anemia is rare in the Chinese influenced some 
clinicians to prefer to interpret the macrocytic 
anemia as one secondary to malnutrition rather 
than to accept it as true pernicious anemia? We 
are in no position to answer these questions. Or 
does pernicious anemia appear only when the 
native is transplanted to a new (and apparently 
unfavorable) environment? If this is the case, 
then one may ask whether it is the physical en- 
vironment or the changed dietary habits that 
induce the anemia. 

There is certainly no evidence that physical 
environment plays a signal role. Dietary habits 
could be a factor, but such a conclusion would 
seem to be a paradox in view of the generally 
accepted belief that the American diet is nutri- 
tionally superior. Two other possibilities suggest 
themselves. The first is that environmental, 
infective, nutritional and perhaps physical cir- 
cumstances leading to gastritis may in time 
sufficiently interfere with production of the in- 
trinsic factor to give rise to pernicious anemia. 
The second possibility is that the increased fat 
in the American diet may be a cause.’° 

With the increasing interest in China and the 
probability of more opportunity to study the 
Chinese, it will be of considerable interest to see 
whether more cases of pernicious anemia in 
Chinese will come to light. 


10. Johnson, V.; Freeman, L. W., and Longini, J.: 
Erythrocyte Damage by Lipemic Serum in Normal Man 
and in Pernicious Anemia, J. A. M. A. 124:1250 (April 
29) 1944, 
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LARGE DOSES OF ASCORBIC ACID IN TREATMENT * OF 
VITAMIN C DEFICIENCIES 
EMMA D. KYHOS, M.D.; ELMER L. SEVRINGHAUS, M.D. 
AND 
DOROTHY HAGEDORN, B.S. 


MADISON, WIS. 


atients entering a hospital with a variety of 
plaints are often found to have low levels 
of ascorbie acid in the plasma if determinations 
of this factor are made. In some cases in which 
diagnosis or treatment may be facilitated by the 
restoration of vitamin C in the tissues, rapid 
saturation is desired. To accomplish this eff- 
ciently, it is necessary to determine the maximum 
dose that will not cause increased urinary excre- 
tion of ascorbic acid. Obviously the total dose 
required for saturation depends on the state of 
eliciency of the body tissues, and one can judge 
that amount only by some indirect index of the 
status of the tissues. It has been argued that 
the plasma level of ascorbic acid is a poor index, 
and attempts have been made to find more re- 
liable criteria for the state of vitamin C nutrition. 
Studies of excretion, although extensive, have 
not established a definite normal standard. Ex- 
periments concerning saturation have furnished 
valuable data but still have not proved whether 


good vitamin C nutrition entails a saturation 
level or something less. The level of ascorbic 
acid in the whole blood has been suggested ' 


as being more truly representative of the gen- 
eral body status of vitamin C nutrition than the 
level in the plasma, since the cell content of this 
vitamin does not fluctuate as rapidly as does 
the plasma content. Further reasoning along 
this line has led some investigators *® to prefer 
the use of the white cell and platelet layer of 
the blood as an index of vitamin deficiency in 
the tissues. It was noted that the white blood 
cells retained appreciable amounts of vitamin C 
after the plasma content was reduced to very 
low levels, and therefore it was argued that 
plasma values did not reflect tissue need. How- 
ever, it must be remembered that vitamin C is 
From the Department of Medicine of the Univer- 
sity of Wisconsin. 

1. (a) Heinemann, M.: The Distribution of As- 
corbic Acid Between Cells and Serum in Relation to 
Its Urinary Excretion, J. Clin.. Investigation 17:751 
(Nov.) 1938. (b) Butler, A. M., and Cushman, M.: 
Distribution of Ascorbic Acid in the Blood and Its 
Significance, ibid. 19:459 (May) 1940. 


not evenly distributed throughout the body 
tissues. In the ovaries and in thé adrenal and 
the pituitary glands, for example, the concentra- 
tion ts much higher than in some of the other 
glands or in muscle. Until the mechanism of 
function is known, the separate needs of the dif- 
ferent tissues for this vitamin cannot be evaluated. 
The plasma obviously is the vehicle of transport 
and might not reflect deficiency in the tissues 
if extensive storage of vitamin C occurs. There 
is little evidence that much is stored, in which 
case persistently low plasma levels of vitamin C 
must mean deprivation somewhere along the 
In any event, when a vitamin C defi- 
ciency is suggested clinically and the dietary 


route. 


history is poor, a low plasma value is corrobora- 
tive evidence. Our observations in connection 
with this and other studies have led to the belief 
that persons, sick or well, who regularly include 
adequate amounts of vitamin C-containing food 
evidence of oral 
disease seldom have fasting plasma values lower 
than 0.8 mg. per hundred cubic centimeters. The 
amount of administered ascorbic acid retained 


in the diet and who have no 


by the body may indicate the state of depletion 
in the tissues, but in excretion tests collection 
of specimens is more time consuming and not 
always convenient, besides which the assay itself 
(as in the case of determinations of whole blood 
or of white cell content) is not as simple as 
determination of plasma content of vitamin C. 
Therefore, in addition to observations on the 
efficiency of large doses of ascorbic acid in treat- 
ment of vitamin C deficiency, we have presented 
some data on plasma levels at the varicus stages 
of depletion up to saturation with correspond- 
ing excretions of the various doses of ascorbic 
acid in an attempt to further the knowledge that 
would justify the clinical use of this convenient 
test. 

METHODS 


MATERIALS AND 


The data here reported for 26 hospital patients, un- 
selected as to disease except for clinical and laboratory 
indications of vitamin C deficiency, include determina- 
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tions of levels in plasma, whole blood and urine, before 
and after large oral doses of ascorbic acid or intra- 
venous injections of sodium ascorbate. 

The method used for determinations of vitamin C in 
whole blood and urine was that of Roe and Kuether 2; 
for determinations in plasma, the Mindlin-Butler macro- 
method.* Determinations of levels in whole blood and 
in plasma were made within a three hour period after the 
blood samples were obtained. Determinations of urinary 
levels were made on fresh material for most of the 
fractional specimens, and twenty-four hour specimens 
were examined as soon as the collection period was 
ended. All urine was kept in brown bottles placed in 
a container with ice; and when the collection period 
was prolonged, glacial acetic acid was added as a pre- 
servative. Duplicate readings on fresh and on pre- 
served aliquots of the same specimen showed no loss 
of ascorbic acid by this method of preservation over 
a twenty-four hour period. 

The clinical selection of patients for this study was 
based on dietary history suggesting gross deficiency 
of raw fruit and vegetable foods or on visible evidence of 
edema, redness, retraction or inflammation of the gums 
or of frank pyorrhea alveolaris. 


Tasie 1.—Effictency of Large Doses of Ascorbic Acid 





Number of Excretion of Asecorbie Acid 








Doses la — ~ — 
—— + — Mg./Hour Average, 
Intra- Dose, _ “~ Mg./24 
venous Oral Meg. Average Range Hours 

6 9 100 0.33 0.2 -0.5 7.9 

6 5 200 0.82 0.04-2.5 19.6 

10 300 0.54 0.04-0.7 8.3 

19 400 0.35 0.06-1.2 8.3 

4 10 500 0.83 0.2 -3.0 19.9 

1 Gm. 0.50 0.3 -0.6 12.0 

3asic excretion of 11 subjects 0.24 0.08-0.44 5.7 
RESULTS AND COMMENT 


In table 1 a condensation of part of the data 
shows that single doses as high as 1 Gm. of 
ascorbic acid were given without significant 
urinary loss. A variation in the number of hours 
of collection of urine with different doses is the 
result of an attempt at detail by fractionating all 
specimens of urine when the daily dose was 
divided, so that each specimen included the 
immediate excretion after one dose of ascorbic 
acid. Therefore, as shown in table 1, the 
average excretion for a twenty-four hour period 
was in many instances obtained from figures on 
twenty-four hour excretion calculated on the 


2. Roe, J. H., and Kuether, C. A.: The Determina- 
tions of Ascorbic Acid in Whole Blood and Urine 
Through the 2,4-Dinitrophenylhydrazine Derivative of 
Dehydroascorbic Acid, J. Biol. Chem. 147:399 (Feb.) 
1943. 

3. Mindlin, R. L., and Butler, A. M.: The Deter- 
mination of Ascorbic Acid in Plasma: A Macromethod 
and a Micromethod, J. Biol. Chem. 122:673 (Feb.) 1938. 
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basis of actual excretion each hour for fractional 
periods varying from three to fifteen hours. In 
11 subjects the twenty-four hour excretion of 
ascorbic acid prior to supplementation with doses 
of the vitamin ranged from 2 to 11 mg. Because 
plasma levels for the group were within the same 
range, we did not delay treatment in every case 


to determine pretreatment excretion. The plasma‘ 


level (and occasionally the whole blood level) 
was determined in all but 1 instance. These 
basic levels were between 0 and 0.39 mg. per 
hundred cubic centimeters, except for subject | 
in table 2. 

Averages for 200 and 500 mg. doses are out 
the inclusion of figures on 
This method of administra 


to produce higher excretions, as 


of line because of 


intravenous doses. 
tion tended 
already indicated by van Eekelen and Heine- 
mann.* Inspection of table 2 shows that in every 
instance intravenous therapy resulted in a larver 
excretion than did an oral dose of the same 
amount in the same or in different patients, 
when plasma levels were similar, as, for example, 
in subjects 22 and 23. However, the magnitude 
of this difference in excretion between oral and 
intravenous administration is not such as to con- 
stitute a large fractional loss of the dose admin- 
istered while the patient is still seriously defi- 
cient in vitamin C. 

Daily doses of ascorbic acid and the results 
of administration of various amounts are pre- 
sented in table 2. Tie table gives a more accu- 
rate picture of the correlation between plasma 
and excretion and of the efficiency of rapid 
saturation. All plasma readings were made on 
fasting blood samples, that is, from blood drawn 
in the morning before breakfast, at least twelve 
hours after ingestion of food or ascorbic acid. 
During the period in which ascorbic acid was 
administered, the pairing of values for excretion 
and for plasma was based on the blood sample 
which was obtained at the end of the twenty-four 
hour period of collection of urine. Complete data 
on all patients could not be obtained for several 
reasons. However, on a number of subjects we 
were able to obtain fairly complete figures con- 
cerning daily plasma level and urinary excre- 
tion; hence it was possible to place the day on 
which excretion over 40 mg. first occurred and 
the first day of excretion of 50 per cent of the 
ingested dose. The use of 40 mg. every twenty- 
four hours as a measure of normal excretion is 
arbitrary. In our present series, from examina- 
tion of the data on fractionated specimens, we 





4. van Eekelen, M., and Heinemann, M.: Critical 
Remarks on the Determination of Urinary Ascorbic 
Acid, J. Clin. Investigation 17:293 (May) 1938. 
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noted that to reach an excretion level above 40 
mg. every twenty-four hours usually 75 per cent 
er more of the total saturation dose was needed. 
Published data on normal excretion or usual 
excretion with a normal diet give figures rang- 


ing from 13 to 35 mg. every twenty-four hours. 
Until recently the methods for assaying urinary 
content of vitamin C measured the reduced 
ascorbic acid only, while our values for excreted 
vitamin C represent the total ascorbic acid in 


Tasie 2.—Results of Daily Doses of Ascorbic Acid in Twenty-Seven Patients 





Basic Levels Supplemented Leyels 
Excre- Excre 
Plasma, tion Daily Plasina, tion 
Mg. per 24 Hours, Dose, \dminis- Mg. per 24 Hours, 
s t 100 Ce. Meg. Meg. tration 100 Oe. Mg. Sex \ge Diagnosis 
0.62 7 100 Oral 0.59 ( I I Psychoneurosis 
14 Oral 0.52 7 
0 i 200 Oral 0.03 1 M 72 Parkinson's disease; arteriosclerosis; 
2006 days Oral 1.53 70 duodenal diverticulum 
0 9 1) I. V.* 0 ) M 63 Carcinomatosis; arteriosclerotie kid 
300 ee 0 § neys 
0.20 1] 300 Oral 0.47 13 M { Hyperparathyroidism; generalized 
OO Oral 0,92 32 vitamin deficiencies 
300 Oral i + 4 254 
0.10 7 oT Oral wets 9 I Bronehial asthma; ovarian hypotumn 
004 days Oral 1.37 25 tion 
(0 6 days Oral 1.40 14 
0.10 ca Oral 0.30 7 M 9 Hypertensive heart disease with 
reduced renal funetion 
0 2 600 / A 0 4) 
600 EY, e 29 
0.05 I 00 Oral 0.19 1] M 8 Hypertensive cardiorenal disease 
00 Oral 0.46 o8 
Hon Oral 0.79 112 
600 Oral 1,28 207 
0.24 CO Oral 0.83 1] M ] Gastric carcinoma 
0.25 600 Oral 0.87 59 M ir Gastrie carcinoma 
0 600) Oral 0.65 1] M ‘2 Gastrie ulcer 
0.04 f 600 Oral 0.74 10 F 21 Scurvy with arthritis 
6004 days Oral 0.60 R4 
0.13 4 (400) Oral (4) M $7 Spastic bowel; migraine: pyorrhea 
SOO Oral dans 4 
SC Oral 1.67 186 
0.39 bas Oral 0.90 13 M 71 Hypertrophie arthritis; arterioslerosis 
0.36 sO) Oral 1.11 351 M i2 Rheumatoid arthritis 
0.15 SK) Oral 0.71 10 M $33 Malnutrition; psychoneurosis 
0 4 00 2 days Oral 0.14 6 M 41 Gastric ulcer 
sci) Oral 0.91 4 
6.13 S00 Oral 0.88 4 M 29 Neurocireulatory asthenia 
0.05 ) 800 2 days Oral 0.29 2 M 20 Ulcerative colitis 
SO) Oral 0.52 1 
0 ‘ 1 Gm. ae A 0 15 M 6 Myelogenous leukemia 
i Gm Oral 0 § 
1Gm. Oral 0 14 
1 Gm Oral 0.08 6 
0 15Gm. I. V. 0.62 134 M 56 Ulcerative colitis; slightly reduced 
kidney function 
0 15Gm. I. V. 0 134 M 46 Hodgkin’s sarcoma; suggested rena 
damage 
0.27 me 1.5 Gm. I. V. 1.50 582 M 6 Nonmalignant cyst of tongue 
0.24 1.5Gm. Oral 1.49 82 M 45 Recurrent duodenal ulcer 
0.10 as .5Gm. Oral 1.35 118 M 57 Arteriosclerotic heart failure: duodenal 
ulcer; pyorrhea 
0 1.5Gm. I.V 0 3 
Siva 7 Data incomplete M 45 Anxiety state with vomiting 
0 { Data incomplete M b4 Duodenal ulcer; extrarenal uremia due 
to alkali therapy 
0.14 +4 Data incomplete M 62 Chronie lymphogenous leukemia; renal 
damage 





I. V. indieates intravenous injections of sodium ascorbate. 


5. (a) Hawley, E. E.; Stephens, D. J., and Ander- 
son, G.: The Excretion of Vitamin C in Normal 
Individuals Following a Comparable Quantitative Ad- 
ministration in the Form of Orange Juice, Cevitamic 
\cid by Mouth and Cevitamic Acid Intravenously, J. 
Nutrition 11:135 (Feb.) 1936. (b) Finkle, P.: Vita- 
min C Saturation Levels in the Body in Normal Sub- 
jects and in Various Pathological Conditions, J. Clin. 








Investigation 16:587 (July) 1937. (c) Ralli, E. P.; 
Friedman, G. J., and Sherry, S.: Vitamin C Require- 
ment in Man: Estimated After Prolonged Studies of 
the Plasma Concentration and Daily Excretion of 
Vitamin C in Three Adults on Controlled Diets, ibid. 
18:705 (Nov.) 1939. (d) Brown, A. P.; Fincke, M. L.; 
Richardson, J. E.; Todhunter, E. N., and Woods, E.: 
Ascorbic Acid Nutrition of Some College Students, 
J. Nutrition 25:411 (May) 1943. 
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the urine, that is, the reduced plus the dehydro- 
ascorbic acid. Berryman and others ° found that 
dehydroascorbic acid averaged 18 per cent of 
the total amount excreted. It is generally under- 
stood that saturation is indicated by excretion 
of 50 per cent of the administered dose. 

For 20 subjects (table 3) we have sufficient 


data to obtain information regarding the amount 


TaBLeE 3.—The Renal Threshold for Ascorbic Acid 
Cumulative 
Dosage of Ascor- 
Plasma, Mg. per 100 Ce. bie Acid, Gm. 
After On Ist On Ist 
Treatment Dayof Dayof Dayof Day of 
But Excre- Excretion Excre- Excretion 
Before tion Over of 50% tion of 50% 
Subject Basic Spill 40Mg. of Dose 40Mg. of Dose 
8 0.24 Os 1.9 1.91 1.5 1.5 
12 0.13 1.67 74 2.0 2.8 
li 0.39 0.90 1.45 1.43 2.0 2.0 
24 0.10 1.35 eos 1.5 
14 0.36 1.11 1.12 OS 2.0 
a) 0.02 0.26 exe 0.9 oo 
2 0.24 1.49 > l. 2.0 
l 0.62 ).52 1.50 ~~ 0.5 . 
7 0.05 0.1 0.46 1.28 0 2.4 
2 0 0.96 1.53 1.42 1,2 1.4 
10 0 0.6: 1.51 1.51 1. 1.5 
22 0.27 1.50 1.5 
+ 0.20 ( esac 1.12 0.9 1.5 
11 0.04 74 0.67 0.67 1.5 1.8 
5 0.10 1.37 1.50 1.40 1.5 1.8 
16 ) 0.91 Not Not reached 
reached on 2.4 
) 0.25 0.87 1.34 cob 1.5 
17 0.13 0.388 1.40 1.40 2.0 2.0 
6 0.10 0.30 0.63 0.60 1.5 2.5 
20 0 0.62 1.5 


of ascorbic acid needed to bring the excretion 
of vitamin C to normal and saturation levels. 
It will be noted that in many cases the subject’s 
plasma level is fairly high before the excretion 
has reached 40 mg. Subjects who reached the 
saturation point within twenty-four hours had, 
of course, no reading between the basic and 
saturation levels. In 15 subjects the plasma 
level was over 1.0 mg. per hundred cubic centi- 
meters at the time the excretion reached 40 mg. 
Of the 5 exceptions, it may be noted in table 2, 
4 suffered disturbed or damaged renal function. 
The condition of the fifth was diagnosed as scurvy 
with arthritis. It is not known that scurvy 
affects the renal tubules so as to lower the 
ascorbic acid threshold. Russel and Calloway,’ 


6. Berryman, G. H.; French, C. E.; Harper, H. A., 
and Pollack, H.: Response to the Intravenous Injec- 
tion of Ascorbic Acid as Indicated by the Urinary 
Excretion of the Total and Reduced Forms, J. Nutrition 
27:309 (April) 1944. 

7. Russel, W. O., and Calloway, C. P.: Pathologic 
Changes in the Liver and Kidneys of Guinea Pigs 
Deficient in Vitamin C, Arch. Path. 35:546 (April) 
1943. 
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in a report of experiments on guinea pigs, 
described changes in the cytoplasm of the cells 
of the convoluted proximal tubules in the scor- 
butic animals and conclude that vitamin C defi- 
ciency produces a pathologic change in the cells 
of the kidney. Since scurvy does cause deterio- 
ration of the supporting tissues throughout the 
body and apparently alters the structure of the 
capillary wall very early, it is possible that 
the effect on the renal tubules may be to increase 
permeability to ascorbic acid. 

Aside from the (apparently) pathologic renal 
threshold described in 5 of our cases, the data 
in table 3 suggest that the threshold for ascorbic 
acid may vary between 1.12 and 1.91 mg. per 
hundred cubic centimeters in 10 patients. In 5 
additional patients, who had not really reached 
the saturation point, it is evident that the 
threshold is not lower than 1.34. 


TABLE 4.—Effects of Administration of Ascorbic “cid 
on Plasma and on Whole Blood 


Plasma, Whole Blood, Cumulstive 


Mg. per Mg. per Dos 
Subject Day 100 Ce. 100 Ce. Gu 
12 Basic 0.13 0.20 ‘ 
3 1.67 1.47 2.0 
4 1.74 1.66 2.8 
19 B 0.00 nee ‘ 
1 0.00 baie 1.5 
2 0.00 0.76 2 
4 6 oon 2800 4. 
5 0.08 0.51 5.5 
6 0.00 0.39 6 
25 B 0.022 0.35 wep 
1 0.26 0.58 0.5 
2 0.79 0.86 1.0 
B 0.00 0.06 me 
1 0.00 0.09 0.3(1.V.) 
9 0.00 0.15 0.6 
0.23 1.2 
4 cia 0.3 1.8 
5 0.34 0.72 2.4 
6 0.65 0.90 4 
7 0.36 0.74 4 
2 B 0.00 ver 2 
6 1.53 1.68 1.2 
7 1.42 1.77 14 
21 B 0.00 0.12 ° 
l 0.00 0.46 1.5 
2 0.37 0.51 2.5 
M. D B 0.69 dees 
0.58 0.69 0.1 
M. B. B 1.10 ose jas 
+ 1.40 1.48 0.4 





Some data on comparisons of whole blood and 
plasma are given in table 4. Readings were 
made on the same blood sample in each case. 
Most of the observations were made on the 
subjects of this series in connection with excre- 
tion studies, but a few additional ones are from 
normal subjects obtained at various times 
throughout the past year. 
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It still appears, from what we have observed, 
that whole blood is no more valuable than plasma 
in estimating the patient’s need for vitamin C 


therapy. In the low ranges, which are of con- 
cern to the diagnostician, the whole blood level 
of ascorbic acid was higher than its plasma level, 
but the greatest difference found was 0.12 mg. 
per fiundred cubic centimeters, except only in the 
case of subject 25, who had been receiving 


a hich alkali intake, from which evident distur- 
bat of renal function had occurred. It is 
known that vitamin C is destroyed by alkali, 
ie fact that at the time of the first blood 
e alkali therapy had not been stopped sug- 


and 














san 
gests the possibility of destruction of vitamin C 
in th plasma out of proportion to destruction of 
that the cells. Furthermore, it will be noted 
that on the third day after cessation of therapy 
Tani. 5.—Ascorbic Acid Levels in Plasma Compared 
with Those in Whole Blood 
Plas evels 0.0to Plasma Levels Over Plasma Levels Over 
/100 Ce. 1.0 Mg./100 Ce. 1.0 Mg./100 Ce. 
nN SS es, Xo 
hole Differ- Whole Differ- Whole Differ- 
Plas lood ence Plasma Blood ence Plasma Blood ence 
06 0.06 1.05 1.17 0.12 1.42 1.77 0.35 
0.00 0.08 0.08 112 1.20 0.08 1.58 1.68 0.15 
0.00 09 0.09 1.30 1.36 0.06 1.67 1.47 0.20 
),06 18 0.12 1.40 1.48 0.08 1.74 1.66 —0.08 
).08 13 0.05 Range 0.06 to 0.12 1.77 1.98 0.21 
0.08 13 0.05 Range 0.08 to 0.35 
0 20 0.07 
23 0.07 
R 05 to 0.12 
(tabl. 4) the divergence of 0.33 was decreased 
to 0.07 mg. per hundred cubic centimeters, a 
} figure which is in line with the others. 
In making the comparison of whole blood level 


and plasma level for values above 1.0 mg. we 
included some normal persons. We have seen 
no normal persons with values in the low ranges 
just discussed. The remainder of the compari- 
sons are made on samples from patients after 
treatment with ascorbic acid. In four pairs the 
greatest divergence was 0.12, the same as for 
the low group. Five pairs in which all values 
were above 1.40 mg. showed a divergence from 
0.08 to 0.35, and in two of these samples the 
plasma value was higher than that of the whole 
blood. In none of the others was the plasma 
higher than the whole blood. Further study in 
this field is contemplated to allow us to inves- 
tigate the relationship between whole blood and 
plasma, especially at threshold levels. It may 









be that blood cells will carry higher concentra- 
tions of vitamin C than the plasma until a point 
—perhaps 1.4 mg. or over—is reached, after 
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which an equilibrium seems to be established. 
It becomes increasingly difficult to increase the 
cell concentration of ascorbic acid by greater 
forced intake of vitamin C. Faulkner and 
Taylor * have previously reached the conclusion 
that ascorbic acid is a threshold substance with 
a critical level of excretion in the vicinity of 
1.40 mg. per hundred cubic centimeters of 
plasma, and Heinemann ® stated that rapid ex- 
cretion by the kidneys takes place when the 
serum level of vitamin C passes 1.40 mg. While 
supplements were being administered to deficient 
subjects, it may be noted that (table 4) the rela- 
tionship between whole blood and plasma was 
considerably altered. 

Included in table 4 is 1 case of myelogenous 
leukemia (no. 19) in which the plasma level 
remained zero or nearly so throughout six days 
while 6.5 Gm. of ascorbic acid was administered. 
The whole blood level was not obtained until 
after 2.5 Gm. had been received intravenously, 
at which time it reached the highest value re- 
corded. Although the treatment was continued, 
the level dropped appreciably. Loss by excre- 
tion was not a factor, as the figures show. High 
voltage roentgen ray therapy to the spleen was 
applied daily, and toward the end of the period 
the drop in the white cell count was great. This 
may account for the decrease in whole blood 
content of vitamin C, since the white cells con- 
tain a greater concentration of vitamin C than 
any of the other constituents of the blood. How- 
ever, the problem posed by the disappearance 
of these enormous doses of ascorbic acid can 
be answered only by the assumption that the 
administered vitamin is destroyed. In cases 
such as these, plasma studies are obviously inade- 
quate, and the problem must be attacked from 
several angles. Butler and Cushman have pub- 
lished some data on the subject.1” It is felt 
that study of the white cell and platelet layer 
of the blood will furnish more information than 
studies of the whole blood. Until an adequate 
number of cases are studied and the effects of 
roentgen ray therapy carefully scrutinized, it is 
useless to theorize. 

FACTORS INFLUENCING INDIVIDUAL 

MENTS OF VITAMIN C 


REQUIRE- 


The amount of vitamin C needed to prevent 
signs of deficiency or to restore deficient levels 


8. Faulkner, J. M., and Taylor, F. H. L.: Obser- 
vations on the Renal Threshold for Ascorbic Acid in 
Men, J. Clin. Investigation 17:69 (Jan.) 1938. 

9. Heinemann, M.: Distribution of Ascorbic Acia 
Between Cells and Serum of Human Blood, J. Clin. 
Investigation 20:39 (Jan.) 1941. 
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to normal levels appears to be little affected by 
a variation in age in men between the ages of 
20 and 75. There seems to be some evidence 
of effects of sex variation. Our observations 
on women are limited but tend to corroborate 
Mickelsen’s*° data which indicate fluctuations 
in plasma content of ascorbic acid corresponding 
to certain phases in the menstrual cycle. This 
suggestion of a relation between vitamin C and 
estrogens is not a new idea. Among others, 
Selkurt and associates,’* on the basis of experi- 
mentation with animals (dogs), made the state- 
ment that “estradiol benzoate increases the 
clearance of ascorbic acid by reducing tubular 
reabsorption so that the rate of excretion is 
increased while the plasma level tends to be 
reduced.” They noted that in the normal dog 
tubular reabsorption of ascorbic acid is incom- 
plete at plasma levels considerably below those 
required to effect complete saturation of the 
tubules ; consequently ascorbic acid is excreted 
in the urine at all plasma levels. In the course 


of treatment with estradiol benzoate, it was 


necessary to increase the load level of ascorbic 
acid considerably in order to produce a maximal 
reabsorption equivalent to the normal. 

As it was previously pointed out, certain dis- 
eases apparently affect the efficiency of the body 


in handling administered ascorbic acid. Renal 
damage or disturbance in every instance impaired 
the efficiency, especially with the larger doses. 
While the effect in our cases seems to be a 
lowered renal threshold for ascorbic acid, the 
opposite effect has been observed in other kinds 
of renal damage.*? An altered response to 
therapy was noted in conditions of leukemia, 
Hodgkin’s sarcoma and scurvy. 


10. Mickelsen, O.; Dippel, A. L., and Todd, R. L.: 
Plasma Levels in Women During the Menstrual Cycle, 
J. Clin. Endocrinol. 3:600 (Nov.) 1943. 

11. Selkurt, E. E.; Talbot, L. J., and Houck, C. R.: 
The Effect of the Administration of Estrogen on the 
Mechanism of Ascorbic Acid Excretion in the Dog, 
Am. J. Physiol. 140:260 (Nov.) 1943. 

12. Sendroy, J., and Miller, B. F.: Renal Function 
as a Factor in the Urinary Excretion of Ascorbic Acid, 
J. Clin. Investigation 18:135 (Jan.) 1939. 
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SUMMARY AND CONCLUSIONS 


The effects of large doses of synthetic ascorbic 
acid on urinary excretion, plasma and whole 
blood were studied in patients hospitalized for 
other ailments but judged to be also deficient 
in vitamin C on the basis of history, clinical 
signs and low plasma content of ascorbic acid, 
The results of this study showed that: 

1. The efficiency of single doses of ascorbic 
acid of 100 to 500 mg. was excellent if the plasma 
level of ascorbic acid was low. 

2. Some patients received as much as 1.5 Gm, 
of ascorbic acid in one day without significant 
urinary loss, while the plasma content of vita- 
min C was increased to high normal levels. 





3. The total amount of ascorbic acid supple- 
ment required to produce a twenty-four hour 
excretion of 40mg. or over varied from 0.5 to 
2.0 Gm. and the amount required for satura- 
tion, from 1.5 to 2.8 Gm. 

4. Intravenous administration of ascorbic acid 
resulted in slightly greater excretion in a few 
cases. 

5. A wide individual variation in the renal 
threshold for ascorbic acid is strongly indicated, 
plasma level for this series being 
and 1.9 mg. per hundred cubic 


the probable 
between 1.1 
centimeters. 

6. It was not demonstrated that a determina- 
tion of the whole blood level is superior to that 
of the plasma level in diagnosing vitamin ( 
deficiency. Patients with low plasma values gen- 
erally excreted very small amounts of ascorbic § 
acid until dosage had raised the plasma level § 
above 1.0 mg. 

7. Disease appears to be one factor that may § 
influence the response to ascorbic acid treatment 
Patients having renal involvement or blood dys 
crasias responded atypically. 

8. Age did not appear to affect the results 
significantly. 

9. Variations that may be attributed to sex 
differences occurred in the results of ascorbic 
acid treatment in these patients. 
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Primary systemic amyloidosis is a rare dis- 
ease. It occurs in the absence of predisposing 
ases and is characterized by deposition of 
loid chiefly in the tongue, the alimentary 
tract and the heart. Koletsky and Stecher * 
recently reviewed 24 cases of this disease re- 
ported in the American and foreign literature 
and added 2 cases of their own. Two additional 
ascs have since been reported.* 

e following case involved an example of this 
disease with primary involvement of the alimen- 
tract; it presents several unusual features. 


tor 
tdi 


REPORT OF A CASE 


M. T., a 66 year old Negress, was. admitted to the 
me | service of the Grady Hospital in July 1943, 
e chief complaint of massive hematemesis three 
efore admission. 


Hisiory—The patient had been seen frequently in the 
outt nt clinic since 1927, when she came to the hos- 
cause of constipation and poor appetite. At that 
time she appeared underweight. Her blood pressure 
was 160 systolic and 114 diastolic. Her symptoms failed 
to respond to therapy. She first noted a sensation of 
“fulness” in the epigastrium in 1931, and in 1940 she 
had frequent attacks of epigastric pain, which were 
relieved by food. Her symptoms were progressive. A 
series of gastrointestinal examinations in 1933 showed 
no pathologic changes, and a study of the gallbladder 
in 1941 gave results which were interpreted as normal. 

For several months prior to her entry into the hos- 
pital she had some exertional dyspnea, slight orthopnea 
and intermittent edema of the ankles. She had occa- 
sional dysuria and nocturia, but numerous urinalyses 
revealed albuminuria of only 1 to 2 plus. Numerous 
serologic tests for syphilis gave negative results. 

One week prior to her entry persistent pain in the 
lower part of the abdomen developed. She had frequent 
foul-smelling light yellow stools associated with abdom- 
nal cramping. She became progressively weaker. Three 
ours before her admission severe “drawing” epigastric 
pain, which radiated to the back, developed, and she 
vomited about a pint of “coffee-ground” material with 
flecks of fresh blood. 

Physical Examination—The patient was a weak, 
emaciated Negress. Her temperature was 99.6 F., her 
pulse rate 112, her respiratory rate 14 and her blood 
pressure 200 systolic and 110 diastolic. An indefinite, 





From the Departments of Pathology of Grady 
Memorial Hospital and Emory University School of 
Medicine. 

1. Koletsky, S., and Stecher, R. M.: Primary Sys- 
temic Amyloidosis, Arch. Path. 27:267 (Feb.) 1939. 

2. Pearson, B.; Rice, M. M., and Dickens, K. L.: 
Primary Systemic Amyloidosis, Arch. Path. 32:1 
(July) 1941, 
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soft, tender mass was palpated in the midepigastrium. 
There was no muscular spasm, and peristalsis was 
present. The apex impulse of the heart was located 
11 cm. to the left in the fifth intercostal space. The 
rhythm was regular, except for occasional premature 
contractions. There was slight pitting edema of the 
legs. The lungs were clear. The skin over the fore- 
arms was dry and scaly. The tongue was bright red 
and glossy. There were no other significant obser- 
vations. 


Laboratory Data.—Frequent urinalyses showed a spe- 
cific gravity of 1.004 to 1.014 and albuminuria, 2 to 4 
plus. The urinary sediment contained occasional white 
blood cells and rare granular casts. The red blood cell 
count was 4,300,000 per cubic millimeter, and the hemo- 
globin content of the blood was 9 Gm. per hundred 
cubic centimeters. The sedimentation rate on two occa- 
sions was 14 and 45 mm. respectively per hour. The 
white blood cell count was 6,550 per cubic millimeter, 
with a normal differential count. Subsequent white cell 
counts varied between 4,500 and 9,000. The icterus index 
was 10. The plasma protein level was 7.3 Gm. per 
hundred cubic centimeters, Jater falling to 3.9 per hun- 
dred cubic centimeters. Examinations of stools gave 
positive results for blood for several days after her 
admission but then gave negative results. The non- 
protein nitrogen on two occasions was 25 and 27 mg. 
per hundred cubic centimeters. A phenolsulfonphthalein 
test showed excretion of 67.5 per cent of the dye in two 
hours. A gastric analysis showed no free acid after 
the administration of histamine phosphate. 

A series of gastrointestinal examinations showed a 
constant irregular narrowing of the pyloric antrum and 
a large duodenal cap measuring 7 by 7 cm. There was 
50 per cent gastric retention after six hours. Roentgen 
examination after a barium sulfate enema showed no 
obstruction in the large intestine. 


Course in the Hospital—The patient was put on a 
Sippy regimen but continued to complain of epigastric 
and abdominal pain. After administration of barium by 
mouth marked intestinal hypotonia and fecal impaction 
developed, which were only partially relieved by vig- 
orous measures. She persistently vomited everything 
taken by mouth. 

The patient was transferred to the surgical service, 
where a laparotomy was performed. A bizarre, white, 
marble-like discoloration of the entire stomach and of 
the large and small intestines was found. It appeared 
to follow the longitudinal muscle fibers of the wall of 
the bowel and did not involve the mesentery. A mass 
was palpable in the greater curvature of the stomach, 
in the prepyloric region. Approximately three fourths 
of the stomach was removed by the Hofmeister technic. 

Postoperatively the patient did poorly. She was un- 
able to retain food. Fecal impaction again developed, 
and a cecostomy was performed nine days later. Despite 
all therapy her course continued down hill, and she 
died on her sixty-ninth day in the hospital. 
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An intravenous congo red test was performed three 
days before death. Sixty-five per cent of the dye was 
retained in the blood after one hour. 

Morphologic Observations on Surgical Specimen.— 
Gross OBsERVATIONS.—On examination the serosa of 
the stomach was seen to consist of smooth, grayish 
white, glistening tissue, extending 2 to 3 mm. into the 
wall. When the stomach was opened, two superficial 
ulcerations of the mucosa, 1 and 1.5 cm. respectively in 
diameter, were found along the greater curvature, near 
the pylorus. The surrounding tissue was elevated but 
not indurated. 


Histotocic OsservATIONS.—Sections of the stomach 
were stained with phloxine-methylene blue, hematoxylin 
and eosin, congo red, crystal violet and iodine. 

















A, the muscular coat of the stomach. There is an 
increase of interstitial tissue caused by deposition of 
amyloid with resulting atrophy of muscle fibers. In this 
field the process varies from slight to fairly advanced 
in degree. Phloxine—methylene blue; 400. B, gastric 
ulcer. There are marked fibrosis and inflammatory cell 
infiltration of the muscularis mucosae and the sub- 
mucosa. The mucosa shows some repair. Hematoxylin- 
eosin; < 40. 


Extensive and almost continuous amyloid deposits 
were found in the outer layers of the muscular coat 
and extending inward. They had caused atrophy and 
replacement of the greater portion of the musculature 
(fig. A). Less extensive patchy areas of amyloid de- 
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posits involved the distinctly hypertrophic muscularis 
mucosae. Other slight amyloid deposits were seen within 
the walls of the blood vessels, chiefly at the bases of the 
ulcerations. These ulcerations involved the muscularis 
mucosa but did not extend beyond it (fig. B). Their 
fundi and the adjacent tissue were heavily infiltrated 
by chronic inflammatory cells. Fibrosis of long stand- 
ing was seen surrounding the ulcerations, and within 
this scar tissue a large number of partially or com- 
pletely obliterated blood vessels were seen. The mucosa 
at the margin of the ulcers showed varying degrees of 
regeneration but no evidence of anaplasia. In the re- 
maining portions of the stomach the mucosa showed 
considerable .chronic inflammatory cell infiltration. 


DiaGNnosts.—The diagnosis was amyloidosis of the 
stomach and two prepyloric ulcers. 


Report of Autopsy.—Gross Observations: An autopsy 
was performed six hours after death. Permission was 
not granted for examination of the head. The body 
was fairly well developed but poorly nourished. There 
was pitting edema of the lower extremities. The opera- 
tive incisions were in a poor state of healing. 

When the peritoneal cavity was opened, the entire 
intestinal tract appeared bright red because of the ex- 
tensive deposition of congo red dye. The remaining 
portion of the stomach, the duodenum and the termi- 
nal portion of the ileum showed extensive and diffuse 
involvement. The esophagus and the remaining portion 
of the intestinal tract, including the appendix, showed 
extensive but patchy deposits. The intestinal wal! felt 
thickened and waxy. There were a few hemorrhages 
in the wall of the small intestine. Hemorrhages were 
more numerous in the wall of the descending colon. 
A sharp obstructing kink was found in the jejunum 
just distal to the gastrojejunal anastomosis, which was 
in good condition. The peritoneal cavity contained ‘| ,000 
cc. of clear yellow fluid. Localized peritonitis was 
present in the region of the abdominal incision. When 
the alimentary tract was opened, it was seen that the 
deposits of congo red were confined to the muscular 
coat and the muscularis mucosae. The mucosa through- 
out appeared normal, and no ulcerations were seen 

The heart weighed 290 Gm. Scattered throughout the 
endocardium, chiefly in the left auricle, were numerous 
small deposits of congo red, each 3 to 4 mm. across. 
Numerous small firm red nodules, 0.5 to 1 mm. in 
diameter, were present on the cusps and the annulus 
fibrosus of the mitral and tricuspid valves. A few small 
deposits were also seen in the proximal portion of the 
pulmonary artery. No other significant features were 
noted in the heart. 

The spleen weighed 25 Gm. Its surface was firm and 
granular. The cut surfaces were deep purple, and the 
trabeculae were prominent. 

No deposits of congo red were grossly visible in the 
liver, the spleen, the kidneys or the adrenal glands. 
A few deposits were noted in the splenic artery. 

Other observations included pulmonary congestion, a 
moderately advanced degree of arteriosclerosis and 
chronic cholecystitis. No foci of tuberculosis or chronic 
suppuration were encountered. 

Histologic Observations: Tissues were fixed in Zenk- 
er’s fluid with 5 per cent acetic acid and in solution 
of formaldehyde (10 per cent concentration) U. S. P. 
The following stains were employed : phloxine—-methylene 
blue and aniline blue routinely; congo red, Mayer’s 
crystal violet-—iodine reaction, Herxheimer’s scarlet red 
and Turnbull’s stain for iron on selected sections. 

The heart showed numerous patchy areas of old scar- 
ring, with large deposits of amyloid. In these areas 
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there was atrophy of the myocardial muscular bundles 
without evidence of acute necrosis. These areas were 
most frequently encountered near the endocardial sur- 
face. In the auricles a large proportion of the mus- 
culature appeared to have been replaced by amyloid. 
A relationship between these lesions and extensive de- 
posits of amyloid in the small arteries and arterioles 
was strongly suggested. Large deposits of amyloid were 
seen in the cusp and the annulus fibrosus of the mitral 
lve, which was otherwise normal. 
lungs showed early bronchopneumonia, edema 
ght atelectasis and emphysema. 
spleen contained no amyloid. The red pulp was 
sted and showed some phagocytosis of the erythro- 
An iron stain showed considerable accumulation 
pigment within large mononuclear cells. 
nsive amyloid deposits were seen in the esoph- 
1e small and large intestines and the appendix. 
rocess was almost entirely limited to the mus- 
with patchy involvement of the muscularis 
The outer longitudinal musculature was con- 
involved ; the inner circular layer less frequently. 
ny areas the sequence of events could be traced 
patchy and later often confluent deposition of 
in the interstitial connective tissue, with sub- 
atrophy of muscle fibers. There was no evidence 
> necrosis. Although many small arteries and 
s contained medial deposits of amyloid, no defi- 
ationship between these vessels and the diffuse 
ial deposits could be demonstrated. 

! e pancreas some small amyloid deposits were 
seen in the walls of several small arteries and arterioles 
and some’ of the small veins. 

The liver showed marked congestion and fatty de- 
generation. Small deposits of amyloid were present in 
some the branches of the hepatic artery, but no other 
was seen. 

The kidneys showed peculiar tubular lesions, charac- 
terized by marked vacuolation of the epithelial cells of 
the distal convoluted tubules. These did not contain fat. 
There was moderate arteriosclerosis. No amyloid was 
present 

The adrenal glands were not remarkable except for 
some amyloid in several small arteries and in one large 
medullary vein. 

The aorta displayed a moderate degree of arterio- 
sclerosis. No amyloid was seen. The gallbladder showed 
some old scarring. No significant features were noted 
in the other organs, including the skeletal muscle, the 
bone marrow and the spinal cord. 

The amyloid deposits described stained well with 

ngo red, weakly with crystal and gentian violet and 

t at all with iodine. 

Anatomic Diagnosis: The following diagnoses were 
made : primary amyloidosis of the esophagus, stomach, 
intestinal tract and heart and of the arteries of the pan- 
creas, liver and adrenal glands; intestinal obstruction; 
ascites (1,000 cc.); recent subtotal gastrectomy; recent 
colostomy; localized peritonitis; early bronchopneu- 
monia; pulmonary edema; congestion of the viscera; 
generalized arteriosclerosis; inactive chronic cholecys- 
titis; emaciation. 


amyl 


COMMENT 


Causation—The causation of amyloid disease 
remains obscure. It appears to be a disease pri- 
marily of connective tissue. It can be repro- 
duced in animals, principally the horse and the 
rabbit. In these animals. the appearance of 
amyloid deposits is associated with a rise in 
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the serum globulin.* Although usually the dis- 
ease in human beings is not accompanied by 
demonstrable changes in the serum proteins, there 
is a more than coincidental association of amyloid 
disease with multiple myeloma, in which high 
globulin fractions are common. It has been 
suggested that deposition of amyloid substance 
results from a reaction of fixed tissue elements 
with a fraction of the serum globulin, perhaps 
on an allergic basis.’ 

This hypothesis receives support from the 
work of Hass and associates.* By fractionation 
of amyloid, a protein was found which was 
soluble between py 11 and py 12. The specific 
solubility appeared to be determined by a sulfate- 
bearing polysaccharide similar in properties to 
chondroitin-sulfuric acid. Different solubility 
properties were found in the amyloid of rabbits 
inoculated with tuberculin, horses receiving large 
doses of tetanus and human beings. Further- 
more, differences were found in the amyloid in 
persons with tuberculosis and in persons with 
chronic osteomyelitis, as well as in animals under 
different causative circumstances. It was con- 
cluded that the properties of amyloid depend not 
only on the species but on the method or cause 
of production. 


Types—Human amyloid disease has been 
divided into four types: secondary amyloidosis, 
primary amyloidosis, amyloidosis associated with 
multiple myeloma and localized amyloid tumors. 

Secondary amyloidosis occurs during the course 
of many chronic debilitating diseases, the most 
common being tuberculosis and chronic suppura- 
tion. The organs characteristically involved are 
the liver, the spleen, the kidneys and the adrenal 
glands, although small deposits may be found in 
any organ of the body. The amyloid deposits 
are usually clearly vascular and perivascular in 
distribution and generally stain well with congo 
red, crystal violet and iodine. In advanced 
stages the intravenous congo red test gives uni- 
formly positive results. 

Primary systemic amyloidosis occurs in the 
absence of predisposing diseases. The organs 
most frequently involved are the tongue, the 


3. Reimann, H. A., and Eklund, C. M.: Long- 
Continued Vaccine Therapy as a Cause of Amyloidosis, 
Am. J. M. Sc. 190:88 (July) 1935. Dick, G. F., and 


Leiter, L.: Experimental Amyloidosis and Hyper- 
globulinemia, Tr. A. Am. Physicians 52:246, 1937. 
Reitstoetter, J.: Ueber die Goldzahl von normalem 
und pathologisch verandertem Blutserum, Ztschr. f. 
Immunitatsforsch. u. exper. Therap. 30:468, 1920. 

4. Hass, G. M.: Studies of Amyloid: II. The Iso- 
lation of a Polysaccharide from Amyloid-Bearing Tis- 
sues, Arch. Path. 34:92 (July) 1942. Hass, G. M.; 
Huntington, R., and Krumdieck, N.: Amyloid: III. 
The Propertiés of Amyloid Deposits Occurring in Sev- 
eral Species Under Diverse Conditions, ibid. 35:226 
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heart, the stomach, the intestines, the skeletal 
muscles and the skin. Extensive deposits in 
the joints, tendons, bones, larynx, trachea, blad- 
der and genitalia have also been reported. The 
liver, spleen, kidneys and adrenal glands usually 
contain little amyloid. The symptomatology de- 
pends on the organs involved. The average 
duration of the disease is two to three years, 
although in 1 case’ it apparently persisted for 
fourteen years. 

In most of the reported cases the amyloid de- 
posits gave varying reactions with the usual 
specific staining technic, although positive re- 
actions were obtained with at least one of the 
stains. Varying results were also obtained with 
the intravenous congo red test, many patients 
showing normal retention of the dye in the blood. 

Amyloidosis associated with multiple myeloma 
is similar in distribution and staining character- 
istics to primary amyloidosis. 

Localized amyloid tumors are occasionally 
seen in the larynx, tongue, eye, bladder and 
bones. They are usually solitary but may be 
multiple. 

The case here reported seems to fill the neces- 
sary criteria for the diagnosis of primary sys- 
temic amyloidosis. The involvement was chiefly 
gastrointestinal, and there was moderate deposi- 
tion in the myocardium and in the tricuspid and 
mitral valves. The parenchyma of the liver. 
spleen, kidneys and adrenal glands contained no 
amyloid. No foci of tuberculosis or chron 
suppuration were encountered. 

Points of Special Interest—Several points 
are of special interest. Two ulcerations of the 
gastric mucosa were found in the operative 
specimen. These were obviously of long stand- 
ing and may account for the patient’s chief 
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complaint. Gastric ulcers have been reported 
in but 1 other case of primary amyloidosis.’ 
Here, hematemesis had occurred. The 
involvement of the heart valves seen in this 
case has been reported but twice before.? The 
intravenous congo red test, performed shortly 
before death, showed a normal retention of dye 
in the blood after one hour. This is in keeping 
with the observations of other authors. The 
vital staining of all amyloid deposits in the body 
afforded by this intravenous test is perhaps 
unique in this case. The failure of the amyloid 
deposits to stain well with crystal violet and 
iodine is also in keeping with previous experi- 
ence with this disease. 

Of interest, also, is the long history of gastro- 
intestinal complaints of this patient, dating back 
sixteen years before death. It seems reasonable 
to assume that the terminal intestinal hypotonia 
was due to massive replacement of the intestina 
musculature by amyloid, but the relation 
amyloid deposition to the patient’s early sym; 
toms cannot be determined. 


A 


too, 


— 


SUMMARY 


4 


In a case of primary systemic amyloidos 
with involvement chiefly of the alimentary tract 
were those 


the presenting clinical symptoms 


of gastric ulcer. 


s 


Intravital staining of the amyloid deposit 
following an intravenous congo red test, involve 
ment of the heart valves and presence of gastric 
ulcerations are the unusual features of this case. 
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ystology.—Sheehan,*’® in discussing the 
of the autonomic nervous system on the 
physiologic functions of the gastrointestinal 
considers the sympathetic and vagotonic 
festations as not distinctly separable but 
lled into play simultaneously in a selective 
er. These manifestations may be either 
static or an expression of emotional be- 
When the autonomic response becomes 
sive, symptoms result. 
st *°? reports 2 fatal cases of generalized 
of the whole gastrointestinal tract in new- 
infants; the condition was attributed to an 
ved imbalance of the autonomic nervous 
voral *°8 presents a case of tumor in the 
hypothalamic region in which “altered motility of 
lon was observed fluoroscopically one 
1 and eight days previous to death.” The 
ractions were forceful and complete. The 
disturbance was attributed to the tumor. 
Galambos,*” in discussing the motility of the 
presents a rogntgenologic study of the 
pendulum movement, with the conclusion 
t while it is not a regular physiologic process 
s not necessarily abnormal. Redundancy and 
long mesentery are necessary prerequisites. 
ice volvulus and invagination may occur. 
A comparative experimental and clinical study 
s made by Necheles and associates **° of both 
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. +07. Krost, G. N.: Autonomic Nervous System Im- 
balance of the Whole Gastrointestinal Tract in the 
Newborn Infant, J. Pediat. 24:635-640, 1944. 

408. Mayoral, A.: Motor Changes Observed Fluoro- 

ipically in the Colon of a Patient Afflicted with a 
Tumor in the Hypothalamic Region, Am. J. Digest. 
Dis. 10:305-307, 1943. 

409. Galambos, A.: Clinical and Radiological Obser- 
vations Concerning the Large Pendulum Movement of 
the Colon, Am. J. Digest. Dis. 11:151-158, 1944. 

_ 410. Necheles, H.; Olson, W.; Neuwelt, F., and 
Spier, E.: A Pharmacological and Clinical Study of 


Spasmolytic Drugs, Gastroenterology 2:46-59, 1944. 
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the well known and the newer spasmolytic drugs: 
atropine sulfate, opium, belladona, papaverine 
hydrochloride, | methylbiscyclohexylethylamine 
hydrochloride, tropic acid diethylaminoethyl- 
propionylbenzylalcohol hydrochloride, amy! 
nitrite, nitroglycerine, oil of peppermint, 
diphenylacetyldiethylaminoethanol and hexenyl- 
phenylacetyldiethylaminoethanol. Atropine and 
diphenylacetyldiethylaminoethanol were  con- 
sidered to be the most effective in the control of 
gastrointestinal symptoms. A similar study was 
made by Ingelfinger.* 

In observing a series of 100 laparotomies, in 
which the patients were treated with neostig- 
mine preoperatively and postoperatively, Kout- 
man *?? found that those treated with neostigmine 
more comfortable and had a 
reduced incidence of intestinal distention. 


were greatly 

Rats fed diets containing 10 and 20 per cent 
additions of lard, cottonseed oil, linseed oil, 
menhaden oil, Crisco, bayberry tallow, theo- 
broma oil or tributyrin did not have diarrhea 

—not even when 2 cc. doses of castor oil were 
given by stomach tube.* 

Wikoff, Gaul and Marks *** in an excellent 
study of the effect of the glycerides of the sat- 
urated fatty acids on intestinal elimination in the 
dog, fed measured amounts of pure triglycerides 
mixed with a standard dog food. Constipation 
was produced by the feeding of diets containing 
20 per cent additions of the triglycerides which 


411. Ingelfinger, F. J.: The Modification of Intes- 
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413. Wikoff, H. L.; Koonce, S. D., and McGuire, 
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Elimination, Am. J. Digest. Dis. 10:266-270, 1943. 

414. Wikoff, H. L.; Gaul, J. F., and Marks, B. H.: 
Some Effects of Diets Rich in the Glycerides of 
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melted above 50 C. (tristearin and tripalmitin). 
The lipid content of the feces was greatly in- 
creased, the increase being much greater in 
neutral fat than in soap fat. The addition of 20 
per cent trimyristin (melting point 48 to 50 C. 
uncorrected) did not affect the rate of elimina- 
tion, although the neutral fat fraction was greatly 
elevated. The feeding of simple triglycerides of 
some of the saturated acids containing twelve 
or less carbons atoms (lauric, capric, caparyllic, 
caproic and butryic acids) produced laxative 
effects in all cases. The intensity of the action 
varied inversely with the number of carbon 
atoms and the melting point of the acid. As the 
cathartic action of the triglycerides increased, the 
percentage of added fat that the dogs would eat 
diminished. All the dogs ate the meals of 
standard dog food with the addition of 20 per 
cent trilaurin, but the concentration of added 
fat had to be reduced in the remainder of the 
cases. Tributyrin, having the most violent action 
of any of the fats fed, caused diarrhea in 1 dog 
when as little as 0.2 per cent was added to the 
standard food. Furthermore, this dog would not 
eat all the usual daily ration of a pound (0.5 
Kg.) of the standard food after the addition of 
0.2 per cent tributyrin. 
Hurst **® describes the 
reflex as a mass movement of the feces from the 


normal defecation 
colon into the rectum followed by expulsion due 
to voluntary contraction evoked by the sensation 
distended rectum. 
defined as a disturbance in the normal reflex with 
the collection of feces in the rectum. Megacolon 
is a dilatation of the rectum and pelvic colon 
with feces due to achalasia of the anal sphincter. 


of a Rectal dyschezia is 


Hurst advocates gradual rectal dilation as cura- 
tive treatment. Delano,*’® on the other hand, 
takes the view that the term rectal dyschezia 
should be discarded because the rectal retention 
of feces occurs with and without organic disease 
and hence does not represent a clinical entity. 


Gold and Zahm *’* describe a method for the 
comparison of laxative agents in constipated 
human subjects, show that the laxative efficacies 
of the fumarates of sodium, calcium and mag- 
nesium are the same and that these three 
substances also possess approximately the same 


415. Hurst, A.: 
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416. Delano, P. J., in discussion on Hurst,415 pp. 190- 
191. 

417. Gold, H., and Zahm, W.: A Method for the 
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Acid Citrate, J. Am. Pharm. A. 32:173-178, 1943. 


Dyschezia and Megacolon, Radiology 


INTERNAL MEDICINE 





laxative potency as sodium citrate and 
nesium acid citrate gram for gram. 

Hazelton and Talbert *'® state that the cathar- 
tic action of bile salts compound in mice is due 
to the content of cholic acid, agreeing with the 
clinical impression that other purified bile salts 
are not active as cathartics. 

Tainter **® reports that methyl cellulose is a 
synthetic material having physical and chemical 
properties suitable for use as a colloid laxative. 
In doses of 10 Gm. it approximately doubled the 
volume of the stools and increased their fre- 
quency. The toxicologic and clinical studies 
should be extended before its general therapeutic 
use is approved. 

Spiesman **° reviews the history of the rather 
unsuccessful attempts to change the intestinal 
flora by using Bacillus acidophilus, lactose and 
dextrin and discusses the use of colloidal kaolin 
and aluminum hydroxide gel in the treatment of 
colonic disorders. 

Alvarez **' analyzes the types of distress com- 
monly due to constipation as well as those pro- 
duced by strenuous purgation. Ingelfinger *** and 
Palmer **° each discuss the syndrome of the 
“irritable colon.” Heilbrun *** presents a case 
with extensive roentgenographic changes sug- 
gesting ileitis and colitis in which the only 
apparent ascribable cause was the daily use of 
cathartics for over twenty years. 

Roentgenology.—Henderson,*** in a well illus- 
trated paper, discusses the technic of the 
roentgenologic examination of the colon and 
concludes that the “classic” barium sulfate enema 
is still the most generally useful method. The 
use of compression requires careful interpreta- 
tion, for the observer may be easily misled. The 


mag- 
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423. Palmer, W. L.: Functional Disturbances of the 
Alimentary Tract, M. Clin. North America 28:418-428, 
1944, 

424. Heilbrun, N.: Roentgen Evidence Suggesting 
Enterocolitis Associated with Prolonged Cathartic 
Abuse, Radiology 41:486-491, 1943. 

425. Henderson, N. P.: The Value of the Opaque 


Enema and Its Modifications, Brit. J. Radiol. 17:140- 
149, 1944. 














d mag- 


cathar- 
-is due 
rith the 
le salts 


se is a 
hemical 
ixative. 
led the 
‘ir fre- 
studies 
apeutic 


rather 
testinal 
se and 
kaolin 
nent of 


s com- 
e pro- 
422 and 
of the 
a case 
S sug- 
2 only 
use of 


1 illus- 
yf the 
n and 
enenia 

The 
rpreta- 


|. The 


Further 
, Aloe, 
70-173, 


Colloid 
377-79, 


Alumi- 
nent of 
10: 191- 


nstipa- 


‘ritable 
North 


of the 
18-428, 


resting 
thartic 


)paque 
7:140- 




















combined opaque enema and air inflation method 
is particularly helpful in diverticulosis; with 
other lesions this method may be misleading. 
Poppel and Bercow *** describe a modified 
barium sulfate mixture, consisting of 75 Gm. of 
barium sulfate and 5 Gm. of acacia in 2 quarts 
(1.9 liter) of water, which permits the demon- 
stration of not only the contour, as with the 
ordinary barium enema, but of the normally 
disicnded lumen and its contents. The method 

nsidered of value particularly in the study 
region of the flexures and in cases in 
whicl: there is considerable redundancy. Polyps 


of tlie 


and diverticula are more easily seen than with 
the ordinary barium sulfate enema. Wissing and 
nan *** emphasize the importance of the 


lateral view, particularly in the sigmoid and 
lower descending colon. 

nteritis and Hepatitis—Pollack and Ger- 
be: *** in a study of 88 cases of primary hepatic 
dis: ase, found phlegmonous inflammation of the 
smiill or large intestine in 18. The lesion, 

rently not previously described, has not 
beca encountered by the authors in the past ten 
except in association with primary disease 
of ‘he liver, cirrhosis or toxic necrosis. The 
me ianism of production and the clinical signifi- 
cance are not yet clear. The intestine appears 
deci edly boggy. On microscopic examination 
there is “seen a diffuse phlegmonous inflamma- 
tion of the intestinal wall characterized by an 
infiltration of all the layers of polymorphonuclear 
leukocytes.” The lesions do not appear to bear 
a direct relation to the degree of hepatic inflam- 
mation. 


y 


( ecitis —Spivack and Busch *** report 2 cases 
of phlegmonous cecitis and collected 35 cases 
from the literature with a mortality of 8 per cent. 
Two types are described, circumscribed and dif- 
fuse. Phlegmonous cecitis is presented as a 
distinct disease entity attributed to enterogenous 
or hematogenous infection. The former is con- 
sidered the more common and to result from 
mucosal abrasions from hard fecal masses, intes- 
tinal parasites or foreign bodies. Zieman **° 
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Lateral View in the Roentgenologic Diagnosis of Lesions 
of the Colon, New England J. Med. 229:207-216, 1943. 

428. Pollack, A. D., and Gerber, I. E.: Abdominal 
Visceral Lesions Associated with Primary Disease of 
the Liver, Arch, Path. 36:608-611 (Dec.) 1943. 

429. Spivack, A. H., and Busch, I.: Phlegmonous 
Cecitis: Report of Two Cases and a Review of the 
Literature, Am. J. Surg. 61:54-59, 1943. 
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reports a case of foreign body, apparently a fish 
bone, perforating the cecum, with uneventful 
recovery following operation. 

Rosser **' reports 2 cases of simple ulcer of 
the cecum not associated with other recognized 


mfections or tumefactions of the bowel. Less 
than 50 such cases have been described. The 
ulcer is usually found near the ileocecal valve on 
the mesial side of the cecum; it has a pronounced 
tendency to perforate and to cause extensive 
scarring and contraction. The symptoms are 
variable but usually suggest either appendicitis 
or cancer of the cecum and thus lead to surgical 
intervention. Frank and Doughty, in the discus- 
sion of this paper, each describe similar cases. 

Nonspecific Ulcerative Colitis—Alvarez and 
Bargen *** emphasize the value of the sedimenta- 
tion rate in the recognition of diarrhea due to 
organic disease. If the figure is low there is little 
chance that organic disease will be found, while 
if it is high, more than 40 or 50 mm. (Wester- 
gren method), there is almost certainly some- 
thing seriously wrong with the bowel. They 
have also found the sedimentation rate helpful in 
estimating the extent or seriousness of colitis 
of the “thromboulcerative” variety. In patients 
in whom only the rectum and sigmoid segment 
are involved, the rate may be within normal 
limits. 

An extract from the liver and lungs of patients 
with nonspecific ulcerative colitis contained a 
substance toxic and often lethal for mice.** 
Such a toxic factor was found in lesser amounts 
or in a milder form in an occasional control 
extract of stillborn infants but not in adult con- 
trol lungs or infant livers. 

An extensive study of patients with chronic 
ulcerative colitis disclosed that the majority had 
abnormal reactions to oral dextrose tolerance 
tests and that none of the reactions to intravenous 
dextrose tests were normal, although metabolism 
of dextrose as determined by basal metabolic 
rates and respiratory quotients was essentially 
normal.*** <A relatively small per cent of the 
patients had low fasting plasma vitamin A caro- 
tene and vitamin C levels. The prothrombin 
clotting time was prolonged in the majority of 
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the patients. The results were all taken as evi- 
dence that the syndrome of chronic ulcerative 
colitis is not confined to an altered physiology 
of the colon but is also manifest by altered 
absorption and utilization, impairment of the 
insulin mechanism, generalized decreased capil- 
lary resistance and altered blood coagulation due 
to a decrease in prothrombin content. 
Peters **° reports chronic ulcerative 
with complications including abdominal fistula, 
carcinoma of the cecum, renal insufficiency and 


colitis 


pigmentation of the skin suggesting Addison's 
disease. 

Sauer and Bargen *** report 26 cases of ulcera- 
tive colitis complicated by carcinoma, thus bring- 
ing to 50 the number of such cases reported from 
the Mayo Clinic, an incidence of carcinoma of 
2.5 per cent. In this group of 26, polyps were 
present in 15 (58 per cent). There were multiple 
carcinomas in 8, the greatest number in 1 person 
being eight primary carcinomatous lesions, all 
large enough to be diagnosed on roentgenologic 
examination. 

Drueck,*** on the basis of 3 cases of ulcerative 
colitis (1 of acute, 1 of chronic and 1 of recurrent 
colitis), advocates the use of iodoxyquinoline 
sulfonic acid in 2 per cent solution for .colonic 
irrigation, and 4 to 8 grains (given by mouth) 
every six hours. Litvak and Levy *** report a 
case of ulcerative colitis in a girl, aged 81% years, 
in whom they thought quick improvement was 
brought about by the use of chiniofon. We 
recall, however, that over the past two decades 
chiniofon has been used extensively in tieatment 
of this disease and abandoned. 

Two fatalities in cases of chronic ulcerative 
colitis after an ileostomy are attributed to per- 
foration of the ileum followed by peritonitis ; 
hence it is suggested that ileostomy, if indicated, 
be performed at least 90 cm. above the ileocecal 
valve.**® Peelen and Yonkman **° describe severe 
diarrhea of the small intestine from an ileostomy. 
As therapy bismuth and opium were given orally 
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without effect. A dramatic response apparently 
followed the administration of acetyl tannic acid 
and albumin tannate given in doses of 1 Gm. 
every four hours. 

Miller *** describes methemoglobinemia from 
bismuth subnitrate used in treatment of chronic 
ulcerative colitis. In forty-eight hours after use 
of the drug was stopped the level of methemo- 
globin in the blood decreased 80 per cent. 

Amebiasis. — Diaz-Rivera and Rasberry *# 
attribute the low reported incidence of amebiasis 
in Philadelphia to insufficient stool examinations 
and, until recently, lack of interest. Bews and 
Choquette *** surveyed 500 unselected patients 
admitted to the Military Hospital at Ste. Anne 
de Bellevue, Quebec, and showed that 236 (47.2 
per cent) of these had some form of protozoal 
cyst. Food handlers may be effective trans- 
mitters of the organism. Sawitz *** recommends 
that before the diagnosis of amebiasis is excluded 
three stool specimens passed on alternate days 
should be examined followed by the examination 
of a stool after a saline cathartic and the exam- 
ination of material obtained from the sigmoid on 
sigmoidoscopy. The unstained or hematoxy|in- 
stained fecal film technics supplemented by the 
zinc sulfate centrifugal flotation method are 
recommended. 

Continuous infection of children with amebiasis 
in a children’s home suggested that the method 
of transmission of the infection was direct contact 
transfer aided by the general pollution of the 
environment.**® Live steam sterilization of the 
environment combined with mass antiame)ic 
chemotherapy constituted a simple and practical 
means of controlling the infection. 

Jackman and Cooper *** proctoscopically found 
ulceration of the amebic type in the lower part 
of the bowel in 20.8 per cent of 115 patients with 
amebiasis. Biopsy and scrapings from the ulcer 
at the time of proctoscopy afforded a positive 
diagnosis in 2 cases in which repeated examina- 
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tions of the stools had given negative results. 
\nal inflammatory lesions, such as abscess and 
fistula, occurred in only 1.7 per cent of the cases, 
in striking contrast with the high percentage of 
such lesions observed in cases of chronic ulcera- 
e colitis and regional ileitis. The importance 
of a proctoscopic examination to rule out other 
isease, such as neoplasm, occurring independent 
the amebiasis is indicated by the finding in 
ise of a carcinoma in the lower sigmoid in a 
tient who had not improved clinically after 
ebicidal therapy. , 
Jorge **7 and his collaborators report acute 
bie abscess of the liver and acute peritonitis 
to intestinal perforation. Dysentery had been 
sent three years before the onset of the acute 
ness. Results of examinations of stools were 
negative for organisms but amebas were found in 
wall of the abscess. In spite of intensive 
atment with emetine hydrochloride and sulfa- 
idine, vioform and arsenicals, as well as sur- 
il drainage of the abscess, perforation of the 
n occurred, leading to death from acute 
tonitis. Numerous ulcerations were found 
he colon. Trophozoites were present in the 
s of the intestinal ulcerations. 
he successful local treatment with penicillin 
n amebic abscess of the liver secondarily in- 
fected with beta hemolytic streptococci of Lance- 
group G is described.**§ 
Other Parasites —Raifman *** reports another 
ase of infection with Isospora bigemina, also 
ribed by Bustos. The patient was treated, 
with good results; but we must point out that 
h infections are known to be self limited. 
owe,**° in reporting 16 cases of human infec- 
tion with Strongyloides stercoralis, found that 
centian violet medicinal gave symptomatic relief, 
ut neither it nor the other drugs tried, emetine 
hydrochloride, fuadin (stibophen) and antimony 
and potassium tartrate, could be considered satis- 
factory agents for eradicating the infection. 
Wallace and Chamberlin **! report that in the 
treatment of hookworm infection tetrachloro- 
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ethylene administered orally is satisfactory in the 


majority of cases. Intraduodenal administration 
gives better results but should be reserved for 
refractory cases, because the oral method is 
usually satisfactory and the intraduodenal method 
is time consuming. Lowe *** studied 363 cases 
of mild hookworm infection in patients with 
malaria. When the eosinophil count was greater 
than 1,350 cells per cubic millimeter helminth 
infection was almost certainly present. Cutaneous 
lesions, dyspepsia and pronounced eosinophilia 
without anemia were produced by the hookworm 
infection, in contrast with the manifestations of 
malaria. 

Hsu *°* examined stool specimens from 720 
persons in northwest China. The lowest inci- 
dence of infection with helminths was 40.21 per 
cent and the highest 70.42 per cent; the majority 
of the parasites were Ascaris lumbricoides. The 
highest incidence of Endamoeba histolytica infec- 
tion was 2.43 per cent. 

Fernando and Balasingham *** 162 
acute ascariasis. The mortality was 
27 per cent in patients with ascariasis alone and 
50 per cent in patients in whom ascariasis was 
complicated by other diseases. Acute symptoms 
followed anthelmintic therapy in 18 per cent of 
cases. Symptoms of acute gastroenteritis were 
the presenting feature in 53 per cent and those 
of an “acute abdomen,” chiefly partial intestinal 
obstruction, in 20.9 per cent. The acute gastro- 
enteritis or partial obstruction should be treated 
before anthelmintic therapy is given. 

Most *°° found phenothiazine in 
30 mg. per kilogram of body weight given for 
three days an effective drug in the treatment of 
human Enterobius vermicularis infection but in- 
effective against infections with Ascaris lum- 
bricoides, Necator americanus, Strongyloides 
stercoralis and Trichocephalus. The drug was 
safe in therapeutic dosage, but toxic doses re- 
sulted in hemolytic anemia and hepatitis. 

Elliott *°® also recommends phenothiazine. 

Sisk *°7 emphasizes that when one member of 
a household is infected with pinworms all other 
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members can usually be shown to be infected if 
one uses the cellophane swab technic. A mini- 
mum of seven swabs should be examined before 
one can be reasonably sure that the patient is not 
infected. Sisk has never succeeded in ridding a 
household of pinworms when one or more mem- 
bers refused to take the treatment. Treatment 
with gentian violet medicinal is reasonably satis- 
factory provided it does not cause too much 
nausea. Phenothiazine gives results equal, if not 
superior, to those obtained with gentian violet, 
although it also is somewhat toxic and must be 
used with care. Whichever treatment is used, 
the only way to be certain of cure is to take at 
least seven swabs from each member of the 
family, three about one week after treatment and 
four more two weeks later. About 60 per cent 
of the families will be cured on the first treat- 
ment, about half of the remaining 40 per cent 
on the second treatment and the remaining 20 
per cent on the third treatment if it is taken. 
Megacolon.—McKell *** reports 2 
so-called anal achalasia with megacolon in which 
symptomatic relief was obtained with neostig- 
mine and ergotamine tartrate administered 
orally. Hawksley **® reports 12 cases of Hirsch- 
sprung’s disease in children from 2 to 11. years 
of age treated with spinal (nupercaine) anes- 
thesia repeated two or three times. Six patients 
were cured, 5 improved and in 1 no modification 
was observed. : 
In a careful analysis of congenital megacolon, 
the cases of 29 patients on whom subtotal colec- 
tomy was performed are reported; of these, 24 
were males.*°° Seven of the 29 (24.1 per cent) 
died as a result of the operation. Follow-up 
studies were made on 16, the results being con- 
sidered excellent in 13 and good in 3. Subtotal 
colectomy is considered the treatment of choice 
in cases of segmental congenital idiopathic mega- 
colon due to chronic mechanical obstruction. It 
is also indicated for persons with severe mega- 
colon, for persons not responding to spinal 
anesthesia, and for male patients. Except in 
emergencies it is contraindicated for infants. 
Johnson and Benson **' report megacolon in a 


cases of 
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boy aged 2 years, observed proctoscopically to 
have a stricture of unknown origin 10 cm. above 
the anus, narrowing the lumen to 3 mm. The 
megacolon disappeared after removal of the stric- 
ture. Martin and Ward ** report a case of 
megacolon in which volvulus necessitated resec- 
tion of the transverse colon followed by resection 
of the remainder of the colon for an associated 
inflammatory stricture of the sigmoid and 
anastomosis of the terminal portion of the colon. 

Obstruction.—Zaslow *** reports 
of the large bowel in 2 newborn infants due to 
congenital bands extending from the under 
surface of the liver to the hepatic flexure of the 
colon and calls attention to the similarity of the 
symptoms to those of obstruction of the large 
bowel in adults, namely, abdominal distention 
out of proportion to the amount of vomiting 
Bueermann *** and Dennis *® give brief discus- 
sions of the diagnosis and surgical management 
of obstructive-lesions of the colon. 


obstruction 


Traumatic Rupture —Cameron **® and asso- 
ciates made an interesting and well illustrated 
study of the abdominal injuries due to under- 
water explosion. Twenty patients were su)- 
mitted to operation, with a mortality of 50 per 
cent. Retroperitoneal and subserous hemor- 
rhages occurred in all patients. Perforation of 
the cecum was present in 9 and of the ileum in 
7, and multiple perforations were present in 4. 
Late perforations occurred in 2, a result probably 
of hemorrhage initiated by the primary injury. 
A late survey of 80 who recovered without 
operation showed that the commonest symptom 
was abdominal pain persisting from three days 
to three months. Melena was present in 82 per 
cent of these patients and in some persisted for 
four months. In 20 per cent a history of 
hemoptysis was reported, and in 14 per cent, 
hematemesis. An experimental investigation 
with 16 goats was made. Eight of them had 
their chest and abdomen immersed and 8 had 
only the abdomen immersed. Intestinal lesions 
were common in both types. Bleeding by 
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rectum and mesenteric hemorrhages were more 
severe when the abdomen alone was immersed. 
Gill and Hay,*®? in a series of 16 such cases, 
operated on 6 patients, 4 of them dying. Two 
of the remaining patients died without operation. 
Martin *** reports the bizarre case of a 28 year 
id seaman thrown into the water after a cruiser 
torpedoed. A depth charge exploded near 
Perforation of the rectum occurred as a 
nary event in a single organ, with no evidence 
of other abdominal injury. Death from perito- 
nitis ensued. ‘ 
icken and Carlquist *°® discuss rupture of 
the gastrointestinal tract due to nonpenetrating 
injuries, report 6 cases and emphasize the fre- 
quency with which this condition occurs. De- 
laved perforation occurred in 60 per cent of the 
( and was not recognized until peritonitis 
occurred. Collins 4° reports 3 more cases, 
further illustrating the necessity of careful obser- 
m and early exploration. Brown *” reports 
taneous perforation of the pelvic colon, and 
S.enson and Harkins ‘7? describe traumatic 
ire of the rectum caused by compressed air. 
ybold, Black and Jackman,*** in discussing 
in’ ries to the rectum by impalement, describe 
the case of a 3 year old boy who had sat down 
for. bly on the shank of a bicycle seat. Procto- 
scopic examination disclosed a hole in _ the 
ntcrior wall of the rectum in the region of the 
rectovesical space. This was repaired through 
an abdominal incision. Five grams of sulfa- 


thiazole crystals were placed in the pelvis. Com- 
bined gas gangrene and tetanus antitoxin was 
give. intramuscularly. The child made an un- 
eventful recovery. Of 7 such patients treated 
in the presulfonamide era, 2 died and 5 
recovered. 


Diverticulitis——Young and Young ‘*™* review 
the literature and analyze 84 cases of diverticu- 
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litis. Casper,**® in 489 studies with barium 
sulfate enema observed 5 cases of localized irrita- 
bility and spasticity of the proximal portion of 
the sigmoid, interpreted as a localized inflamma- 
tion and thought to represent a clinical entity. 
In the single fatal case, death resulted from 
peritonitis. Autopsy showed the walls of the 
rectum, sigmoid and distal descending colon 
noticeably thickened, edematous, grayish red and 
friable. No definite ulcerations were seen. The 
roentgenograms in the 5 cases are all suggestive 
of either diverticulitis without demonstrable 
diverticula or so-called nonspecific ulcerative 
colitis, leading Casper to question the existence 
of sigmoiditis as an entity. Thunig ‘7° reports 
diverticulitis of the sigmoid complicated by per- 
foration mistaken for carcinoma and successfully 
resected, with subsequent reestablishment of the 
continuity of the colon. 

Lymphogranuloma V enereum.—Seidenstein 477 
concludes that anorectal manifestations of 
lymphogranuloma seem to be best treated by 
prolonged systemic and local therapy with 
sulfonamide drugs combined with at least one 
course of Frei antigen intravenously. Napp *7* 
presents an interesting study of the disease. 
Bodkin *** attributes the difficulty in the passage 
of stools to the prolapse of the rectal wall into 
the stricture on straining and describes a surgical 
procedure for its correction. 

Polyposis —McLaughlin *8° reviews 
polyposis and collected 30 cases in the literature 
between 1937 and 1942, bringing the total 
number of such cases to 331. David,**! in 
emphasizing the importance of destroying or 
removing polyps, states that many can be handled 


diffuse 


by fulguration or local removal but more radical 
Keller 4%? 
describes an instance in which local excision of a 
degenerated polyp on the posterior wall of the 
lower part of the rectum effected an apparent cure. 


surgical measures may be indicated. 


475. Casper, S. L.: Sigmoiditis, Am. J. Roentgenol. 
50:24-32, 1944. 

476. Thunig, L. A.: Complicated Diverticulitis of the 
Sigmoid: Case Report, Am. J. Surg. 64:386-399, 1944. 

477. Seidenstein, H. R.: Rectal Stricture Due to 
Lymphogranuloma Venereum, Surgery 14:73-82, 1943. 

478. Napp, O. E.: Estrechez linfogranulomatosa rec- 
tosigmoidea, Prensa méd. argent. 30:2224-2234, 1943. 

479. Bodkin, L. G.: Stricture of the Rectum, Am. J. 
Surg. 61:277-279, 1944. 

480. McLaughlin, C. W., Jr.: Diffuse Polyposis of 
the Large Intestine, Am. J. Surg. 62:258-266, 1943. 

481. David, V. C.: The Management of Polyps Oc- 
curring in the Rectum and Colon, Surgery 14:387-394, 
1943. 

482. Keller, D. R.: Carcinoma of the Rectum, Am. J. 
Surg. 64:346-351, 1944. 

























424 








Endometriosis. — Ben-Asher *** reviews the 
literature of endometriosis of the rectosigmoid, 
discusses the pathology, diagnosis, roentgeno- 
logic manifestations and treatment and reports 
the case of a 37 year old woman who gave a 
history of periodic pains in the lower part of the 
abdomen associated with diarrhea, aggravated 
during the menstrual period, followed by obstipa- 
tion with ribbon-like stools. Sterility and men- 
strual disorders were present. On sigmoidoscopic 
examination an obstruction was found at about 
6 inches (15 cm.) but without a lesion of the 
mucosa. The barium sulfate enema showed a 
constant filling defect in the region of the sig- 
moid, with regular borders and an intact but 
puckered mucosa. At the operation a mass was 
found involving the entire circumference of the 
bowel for 1% inches (3.8 cm.), an endometrial 
cyst of the ovary and endometriosis of the meso- 
varium. The uterus, both ovaries and both tubes 
were removed ; nothing was done with the tumor 
of the sigmoid. Three years later the patient 
was reported as having gained 24 pounds (10.9 
Kg.) in weight, and a barium enema disclosed 
no evidence of a filling defect of the sigmoid. 
Smith,*** on the other hand, reports a patient 
treated by resection of the involved colon fol- 
lowed by castrating doses of high voltage 
roentgen therapy. 

Carcinoma.—Cave **° notes that the Bureau of 
Vital Records and Statistics of the city of New 
York, with a population of 7,300,000 in the year 
1942, showed that 1,962 persons died from 
cancer of the stomach, 1,616 died of cancer of 
the colon and 911 of cancer of the rectum. The 
value of the more frequent use of the sigmoido- 
scope and the x-ray for patients with the slight- 
est suspicion of a disturbed gastrointestinal tract 
is emphasized. 

Seefeld and Bargen **® studied with extreme 
‘are the lymphatic, perineural and venous spread 
of 100 specimens of rectal carcinoma resected at 
Mayo Clinic during the years 1935 and 1936, 
finding lymphatic invasion in 47 per cent of the 
cases, perineural invasion in 30 per cent, and 
venous invasion in 20 per cent. The incidence 
of invasion increased with the degree of malig- 
nancy. Metastasis to lymph nodes was observed 
in 67 per cent of the cases with perineural in- 
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volvement and in 85 per cent of those with 
venous involvement. Pain was a prominent 
symptom in 89 per cent of the cases with peri- 
neural invasion. Local recurrence was found in 
27, with neural involvement in 22.7 per cent, 
venous involvement in 11.1 per cent, involve- 
ment of both sorts in 25.9 per cent and of neither 
sort in 40.7 per cent. In 4 cases of local recur- 
rence, metastasis to lymph nodes occurred with- 
out invasion of nerves or veins and in 7 cases 
without histologic evidence of spread by any of 
the three routes. Visceral metastatic lesions 
were present at operation or developed later in 
94 per cent of the cases with venous involvement, 
whereas they were found in only one fifth of this 
frequency in cases without venous invasion. 
Singleton *** gives a good description of the 
blood supply, and Whipple *%* outlines the 
surgical treatment of the terminal ileum, cecum 
and right colon. 

Connor and Harvey,**® in analyzing the impor- 
tant symptoms and signs in 50 cases of carcinoma 
of the right side of the colon, found abdominal 
pain and weakness common symptoms. Occult 
blood was seen in the stools in 75 per cent of the 
cases, and a palpable tumor was noted in 82 per 
cent. In 8 cases the diagnosis was not made pre- 
operatively. 

Bertin *°° concludes that metastasis from cancer 
of the digestive tract to bone is more common 
than is generally realized, the bones of the trunk 
being the most frequent sites. The lesions are 
usually osteolytic and may obtain considerable 
size before producing symptoms. Roentgen 
therapy had no effect in the 3 cases described. 

seilin *°* reviews the features of 117 cases of 
cancer of the rectum. Guzman **” reports that 
lymphogranuloma was associated with cancer of 
the rectum and genitals in 8 of 12,546 cancerous 
patients observed during a ten year period. One 
case is described in which the rectum and vulva 
were involved by both diseases. 

The incidence of multiple malignant lesions 
has been reported to be between 3 and 5 per cent. 
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Radiology 42:539-544, 1944. : 

492. Guzman, L.: Co-Existence of Chronic Lympho- 
granuloma and Cancer, Radiology 41:151-156, 1943. 
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McCormick °° finds that during a three year 
Many of these are synchronous or multicentric 
malignant lesions. Multiple asynchronous pri- 
mary malignant lesions are less frequent. Licht- 
man *°* reports 1 case in which three primary 
malignant lesions developed in the colon in the 
irse of seventeen years and a second which 
involved the removal of coincident primary car- 
cinomas of the rectum and lung. Sheinfeld and 
Rudolph #* found 2 cases of multiple primary 
lignant tumors involving the gastrointestinal 

and 1 involving the breast and gallbladder 
28 cases of malignant disease. In 110 sur- 

specimens of malignant disease of the 
rointestinal tract there were 2 synchronous 
vnant growths. The 3 cases reported include 
which there were two apparently indepen- 
carcinomas involving the cecum and the 
sverse colon. The other 2 cases consist of 1 
juamous cell carcinoma of the esophagus and 
denocarcinoma of the stomach and another 
lenocarcinoma of the esophagus and adeno- 
noma of the stomach. 

‘Gauley *®° discusses the advantage of a high 

ition rate over the maintenance of a low 

)perative mortality rate and shows that from 

standpoint of the number of patients alive 
one year after operation the former is preferable. 
\lien #° thinks that the term ‘“‘resectability”’ 

ld be substituted for “operability.” In his 
series 91 per cent of the lesions were 
table. The mortality and morbidity were 

ctly related to resectability. Of the first 50 
patients reported on by Murdock ** for whom 
‘al resection of the left side of the colon and 

the rectum was done only | was over 70 years of 
age and the mortality was 4 per cent. The sub- 
sequent acceptance of more patients of advanced 
ge increased the mortality to 9.3 per cent, from 
which Murdock concludes that a considerable 
increase in mortality must be expected in the 
case of patients over 70. Cattell *°* reports that 
8l.4 per cent of 172 patients were submitted to 
resection for carcinoma of the colon and rectum 
during 1941, with a mortality of 5 per cent. A 
493. Lichtman, A. L.: Multiple Primary Malignant 
Lesions, Proc. Staff Meet., Mayo Clin. 19:317-323, 1944. 

494. Sheinfeld, W. I., and Rudolph, I.: Multiple Pri- 
mary Carcinomas of the Gastrointestinal Tract, Surgery 
15 :579-589, 1944. 

495. McGauley, F. F.: Carcinoma of the Large Bowel, 
New York State J. Med. 43:1727-1731, 1943. 

496. Allen, A. W.: Carcinoma of Colon, Surgery 
14: 350-365, 1943. 

497. Murdock, R. L.: Cancer of the Left Colon and 
Rectum, South. M. J. 36:685-691, 1943. 

498. Cattell, R. B.: Carcinoma of the Colon and 
Rectum: A Report of 503 Patients Treated at the 


ed Clinic 1938-1941, Inclusive, Surgery 14:378-386, 
943. 
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one stage abdominoperineal resection was done 
in 76.7 per cent of the cases of rectal carcinoma, 
with a mortality of 3.8 per cent. The modified 
Mickulicz resection was performed for carcinoma 
of the colon, with a mortality of 2.7 per cent. 

Coller and Ransom,*’* in comparing the results 
of operation in cases of carcinoma of the rectum 
observed during the last six years with those 
observed during the preceding six years, found 
that operability increased owing to earlier diag- 
nosis, extension of the limits of operability, 
standardization of the operative technic and 
improvement in the preoperative and postopera- 
tive management. Mayo and Twyman°’’ re- 
ported a follow-up study made in 90 cases ot 
carcinoma of the rectum in which the patients 
survived a one stage combined abdominoperineal 
At the end of three years 61 of the 
Eleven opera- 
Even though 


resection. 
patients were alive and 29 dead. 
tions were considered palliative. 
obvious metastasis to the liver or deep aortic 
nodes existed at the time of the operation, 45 per 
cent of the patients survived three years or 
more. Dixon * describes the technic used in 
206 cases of carcinoma low in the sigmoid and 
the rectosigmoid, 181 of which were performed 
with a view of cure and 25 as a palliative pro- 
cedure. The operative mortality rate was reduced 
from 19.4 to 2.4 per cent. This result was 
attributed to the careful preoperative treatment. 
In the operative procedure the superior hemor- 
rhoidal vessels were sacrificed without apparent 
impairment of the circulation of the rectosigmoid 
or rectum. 

Allen °°? reports 7 cases of peritonitis secon- 
dary to perforation of carcinoma of the colon. 
Perforations are most likely to occur in the 
fungating type of adenocarcinoma either at the 
site of the tumor or in the loop of bowel just 
proximal. The diagnosis should be suspected 
for any patient of cancer age who shows evidence 
of peritoneal inflammation. The treatment is 
drainage first and resection later, but the prog- 


nosis 1s poor. 


499. Coller, F. A., and Ransom, H. K.: Carcinoma 
of the Rectum: Conclusions Based on Twelve Years’ 
Experience with Combined Abdominoperineal Resection, 
Surg., Gynec. & Obst. 78:304-315, 1944. 

500. Mayo, C. W., and Twyman, R. A.: One Stage 
Combined Abdominoperineal Resection for Carcinoma 
of the Rectum: Results of Three Year Follow-Up 
Survey in Ninety Cases, Proc. Staff Meet., Mayo Clin. 
18: 438-443, 1943. 

501. Dixon, C. F.: Anterior Resection for Carcinoma 
Low in the Sigmoid and the Rectosigmoid, Surgery 15: 
367-377, 1944. 

502. Allen, P. D.: Peritonitis Secondary to Perfor- 
ation in Carcinoma of the Colon, New York State J. 
Med. 43:1732-1735, 1943. 

503. McCormick, N. A.: 
Radiology 42:531-538, 1944. 
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period 74 per cent of the patients with rectal 
cancer were advised to have an abdomino- 
perineal resection; 6 per cent refused. In 80 
per cent of those operated on resection was done ; 
in 16 per cent the lesion was too far advanced 
and in 4 per cent death followed cecostomy for 
intestinal obstruction. Preoperative roentgen 
irradiation was usually given. For the patients 
with inoperable cancer irradiation was used 
routinely ; colostomy was necessary for only 42 
per cent of these. 

Stenstrom and Malbin*** report on 173 
patients with cancer of the rectum treated by 
radiation therapy ; 92 of these were inoperable ; 
12 refused operation; 69 underwent resection 
but were treated with radiation also because of 
the likelihood of incomplete removal. Five of the 
1ast group were first thought inoperable. Of the 
patients treated by resection followed by irradia- 
tion 34 per cent survived five years or more. 
Of 104 treated by radiation alone or with 
colostomy 5 survived five years; the average 
length of life was twenty-one months. 

In dogs 900 r may lead to ulceration and 
perforation of the rectum.°° In a review of 
195 cases of cancer of the rectum and sigmoid 
treated by radiation the conclusion is reached 
that roentgen ray therapy is of value in freeing 
a fixed cancer preoperatively and as a palliative 
measure for patients with inoperable cancer. 

Carroll °° describes a deodorant containing 
charcoal and phenylsalicylate for use with 
colostomies. 

Lymphosarcoma.—Harper, Waugh and Dock- 
erty,°°? in reporting on lymphosarcoma of the 
cecum, emphasize that apparently inoperable 
lesions may be lymphosarcomatous and _ hence 
can be treated by resection and irradiation. 


504. Stenstrom, K. W., and Malbin, M.: Results of 
Treatment of 173 Cases of Carcinoma of the Rectum, 
Radiology 42:545-549, 1944. 

505. Pohle, E. A.; McAneny, J. B., and Lovell, B. K.: 
Radiation Therapy in Carcinoma of the Rectum and 
Sigmoid: An Experimental Study of the “Danger” 
Dose of Roentgen Rays for the Intestinal Mucosa ‘in 
Dogs and an Analysis of 195 Cases Treated in the State 
of Wisconsin General Hospital During 1928-1938, 
Radiology 41:225-232, 1943. 

506. Carroll, W. C.: A Deodorant for Colostomies, 


Minnesota Med. 26:709-710, 1943. 

507. Harper, S. B.; Waugh, J. M., and Dockerty, 
M. B.: Lymphosarcoma of the Cecum: Report of Case, 
Proc. Staff Meet., Mayo Clin. 19:182-187, 1944. 
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Winkelstein and Levy ** report 15 cases of 
lymphosarcoma of the intestine, describe the 
proctoscopic picture and consider the differentia- 
tion between small round cell and reticulum cell 
tumors to be unimportant clinically. Even with 
surgical removal plus radiotherapy the disease is 
invariably fatal, the duration of life being usually 
less than one year, although 1 of their patients 
lived six years. 

Miscellaneous.—The literature of fecal fistula 
is reviewed, with a discussion of its classification, 
incidence and cause and a report on 590 patients 
observed at the Mayo Clinic in a twelve year 
period.°°® 

Ducassi and Bargen *?° report the unusual case 
of a 28 year old woman who gave the history of 
bleeding from the vagina on one day followed by 
hemoptysis continuing for one or two days and 
followed by rectal bleeding, the amount of blood 
passed by rectum varying from a teaspoonful to 
a pint (500 cc.) at a time. Aside from hemor- 
rhoids no rectal lesion was found. 

Pemberton and Brindley *™* report on a 
stenosing superficially ulcerated lesion of the 
rectum which when resected and examined 
histologically was found to be inflammatory, 
with typical noncaseating tubercles. Culture and 
smears prepared with carbolfuchsin did not 
demonstrate the presence of tubercle bacilli, but 
nevertheless the presumptive diagnosis seeme: 
to be primary tuberculosis of the rectum. 

Shucksmith *!? discusses the treatment of ano- 
rectal conditions in the Army and recommends 
the use of caudal anesthesia in operative mea- 
sures for fissure, hemorrhoids, anorectal abscess 
and fistula. Cantor *** on the basis of 32 cases 
recommends tattoo-neurotomy as the procedure 
of choice for so-called cryptogenic pernicious 
pruritus ani. 


508. Winkelstein, A., and Levy, M. H.: Lymphosar 
coma of the Intestines: Fifteen Cases; Characteristic 
Sigmoidoscopic Picture, Gastroenterology 1:1093-1099, 
1943. 

509. Lichtman, A. L., and McDonald, J. K.: Fecal 
Fistula, Surg., Gynec. & Obst. 78:449-470, 1944. 

510. Ducassi, E. R., and Bargen, J. A.: Cyclic Bleed- 
ing from the Digestive Tract, Proc. Staff Meet., Mayo 
Clin. 18:427-429, 1943. 

511. Pemberton, J. de J., and Brindley, G. V.: Tuber- 
culosis of the Rectum: Report of Case, Proc. Staff 
Meet., Mayo Clin. 19:46-51, 1944. 

512. Shucksmith, H. S.: Common Anorectal Con- 
ditions in Army, J. Roy. Army M. Corps 81:269, 1943. 

513. Cantor, A. J.: Pruritus Ani, Lancet 1:692, 1944. 
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Book Reviews are grouped together and are indexed 
under that heading in alphabetical order under the 
letter B. 

Abdomen: See also Gastrointestinal Tract 

traumatic rupture, 422 


Abnormalities and Deformities: See under names of 
organs and regions, as Heart; Intestines; etc. 


Abscess: See under names of organs and regions, 
as Brain; etc. 


Acid, Ascorbic: See Ascorbic Acid 
Cevitamic: See Ascorbic Acid 
Pantothenic: See Vitamins 

Actinomycosis, 263 


Adenoma of islets of Langerhans with hypoglycemia ; 
report of 2 cases, 109 


Adolescence: See Puberty 

Aeronautics: See Aviation and Aviators 
Agranulocytosis: See Granulocytopenia 
Ainhum, 137 


Air, effects of cold air on air passages and lungs; 
experimental investigation, 233 


Pressure: See Altitude; Aviation and Aviators 
Air Passages: See Respiratory Tract 
Albright Syndrome: See Osteitis fibrosa 
Alimentary Tract: See Digestive System 
Alkalosis, 268 


Altitude, influence of anoxemia on hemopoietic 
activity, 284 


Altschule, M. D.: Respiration and circulation in 
patients with obstruction of superior vena cava; 
cerebral factors in dyspnea and orthopnea, 24 


Amebiasis, 420 


Amputation, 210 
Amyloidosis, primary systemic, of alimentary tract, 
413 


Anemia, aplastic, and its association with hemo- 
chromatosis, 395 


effects of some liver extracts on carbohydrate 
metabolism, 324, 327 


infectious mononucleosis ; analysis of 300 cases with 
.. characterized by rare hematologic features, 
6 


pernicious, in Chinese, 404 
Aneurysm, abdominal, 345 
and other vascular injuries, 206 
Angina, Agranulocytic: See Granulocytepenia 
Anorexia Nervosa: See Appetite 
Anoxemia: See under Blood; Oxygen 


Antes, E. H.: Dengue-like fever occurring in Iowa 
during poliomyelitis epidemic of 1943, 184 


Anthropometry; arachnodactyly (spider fingers), 215 
Anus: See also Rectum 
anorectal conditions in Army, 426 
lymphogranuloma venereum, 423 
Aorta, coarctation, 207 
Apparatus: See also Instruments 


for direct measurement of pressure im large and in 
small veins, 141 


Appendicitis, acute, 350 
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Appetite, anorexia nervosa, 255 

Arachnodactyly (spider fingers), 215 

Armed Forces Personnel: See Aviation and Aviators ; 
Military Medicine; etc. 

Armies: See Military Medicine 

Arteries : See also Aneurysm; Aorta; Arterio- 
sclerosis; Blood pressure; Blood vessels; Em- 


bolism; Extremities, blood supply; Periarteritis ; 
Thrombosis ; Vasomotor System; etc. 


Infiammation: See also Periarteritis 
inflammation; temporal arteritis, 137 
Arteriosclerosis; atherosclerosis, 133 
Arteritis: See Arteries, inflammation 
Ascariasis, 421 
Ascorbic Acid, large doses in treatment of vitamin C 
deficiencies, 407 
Asthma, cardiac; respiration and circulation in pa- 
tients with obstruction of superior vena cava; 
cerebral factors in dyspnea and orthopnea, 24 
Atherosclerosis: See Arteriosclerosis 
Atmosphere: See Air 
Aviation and Aviators, influence of anoxemia on 
hemopoietic activity, 284 
Azotemia: See Blood, nitrogen; Blood, urea 


Bacteria, Actinobacilli: See Actinomycosis 
Dysentery: See Dysentery 
Shigella: See Dysentery 
Tularense: See Tularemia 

Baer, R. L.: Sporotrichosis in New York state; 


report of 2 new cases and tabulated discussion 
of 26 previous ones, 145 


Ball, A. L.: Clinical features of relapsing Plasmo- 
dium vivax malaria in soldiers evacuated from 
South Pacific area, 159 

Baumgarten-Cruveilhier Syndrome: See Cruveilhier- 
Baumgarten Syndrome 


Beaser, S. B.: Primary atypical pneumonia of un- 
known cause, with unusual manifestations and 
complications, 30 


Bell, J. F.: Efficacy of some drugs and biologic 
preparations as therapeutic agents for tularemia, 
155 


Bevans, M.: Aplastic anemia and its association with 
hemochromatosis, 395 
Bezoar: See under Intestines 
Biggs, Hermann M., Memorial Lecture, 144 
Biliary Tract: See Gallbladder; Liver 
Blast: See Explosions 
Blood: See also Leukocytes 
Circulation: See also Arteries; Heart; Vasemotor 
System; Veins; etc. 
circulation and respiration in patients with ob- 
struction of superior vena cava; cerebral factors 
in dyspnea and orthopnea, 24 


circulation time, 126 

eoagulation; anticoagulants, 131 

coagulation ; venesection for plethoric patient, 248 
Diseases: See Anemia; etc. 

flow to extremities, 128 


infectious mononucleosis; analysis of 300 cases 
with 3 characterized by rare hematologic fea- 
tures, 376 
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Blood—Continued 
influence of anoxemia on hemopoietic activity 
284 


with gastrointestinal 


nitrogen; azotemia associated 
etiologic study, 381 


hemorrhage; experimental 
potassium and muscle ischemia, 131 
pressure ; apparatus for direct measurement of pres- 
sure in large and in small veins, 141 


pressure, high; fatal poisoning from potassium 
thiocyanate used in treatment of hypertension ; 
report of case and review of literature, 241 

pressure, high; primary’ vascular hypertension 
197 

pressure, high; surgical treatment of hypertension 
210 


associated with 
experimental 


gastro- 


etiologic 


low; azotemia 
hemorrhage 


pressure, 
intestinal 
study, 381 


pressure, response to cold pressor test, 197 
sedimentation ; determination of sedimentation rate 
of red blood cells; use of so-called correction 


charts and optimum length and diameter of pipet 
105 

sedimentation; venesection for plethoric patient, 
248 


sugar; adenoma, of islets of Langerhans with hypo- 


glycemia; report of 2 cases, 109 
sugar; effect of prolonged physical inactivity on 
tolerance of sugar, 39 


associated with gastrointestinal 





urea azotemia 
hemorrhage; experimental etiologic study, 3381 

Vessels: See also Arteries; Periarteritis; Vaso- 
motor System; Veins; et 

vessels; aneurysms and other vascular injuries, 
206 

vessels, effect of drugs on, 

vessels; vascular diseases; tenth annual review, 


125, 197 
Blotner, H.: Effect of prolonged physical 
on tolerance of sugar, 39 


Boger, W. P.: 
hypoglycemia ; 


inactivity 


Adenoma of islets of Langerhans with 
report of 2 cases, 109 
Bones : 


See under names of bones 
Diseases : i 


See Osteitis; etc 


Book REVIEWS: 
American Medical Practice in 
Century; B. J. Stern, 143 
Amino Acid Composition of Proteins 
Analytical Methods and Results; R. J. 
D. Bolling, 214 
Atlas of Blood in Children; K. D. 
L. K. Diamond, 144 
Clinical Syphilology; J. H. 
and N. R. Ingraham Jr., 7 
Clinical Tropical Medicine; edited by Z. T. Berco- 


) 


vitz, 73 


Perspectives of 


and Foods 
Block and 
Blackfan and 


Stokes, H.. Beerman 
4 


Gastro-Intestinal Tract: Handbook of Roentgen 
Diagnosis; F. J. Hodges, 214 

Grandes sintomas o sindromes: Sintesis de tera- 
péutica clinica; A. Nijensohn, 214 


Health and Hygiene: Comprehensive Study of Dis- 
ease Prevention and Health Promotion; L. Acker- 
man, 143 

Heart Disease; P. D. White, 74 

Infectious Anemias Due to Bartonella and Related 


Red Cell Parasites; D. Weinman, 73 
Internal Medicine: Its Theory and Practice in 
Contributions by American Authors; edited by 


J. H. Musser, 213 
Lead Poisoning; A. Cantarow and M. Trumper, 
213 


Manometric Techniques and Related Methods for 
Study of Tissue Metabolism; W. ’. Umbreit, 
H. Burris and J. F. Stauffer, 213 








y 


Bowels See 


I 
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Continued 


300K REVIEWS 

—— Uses of Soap; edited by M. Fishbein, 
143 

Medico-Legal Blood Group Determination D 
Harley, 213 

Microbiology and Pathology; C. F. Carter, 214 

Outline of Tropical Medicine; O. Saphir, 143 


Proteins and Amino Acids: Physiology, Pathology, 
Therapeutics, 74 

Sindrome de Morgagni; C. A. Campos, 

Textbook of Medical Treatment, 144 

Urinary Tract: Handbook of Roentgen Diagnosis 
H. D. Kerr and C. L. Gillies, 73 

Visit to Le Puy-en-Velay; H. Cushing, 143 


144 


Intestines 


grain: See also Lenticular Nucleus 

abscess associated with congenital heart diseas 
279 

metabolism of, 70 

respiration and circulation in patients with ob- 


struction of superior vena cava; cerebral factors 
in dyspnea and orthopnea, 24 


British Journal of Surgery: See Periodicals 
Brodsky B M Fatal poisoning from potassium 
thiocyanate used in treatment of hypertension 


report of case and review of literature, 241 


Bronchiectasis following atypical pneumonia, 89 


Bronchopneumonia : 


See also Pneumonia 
acute suppurative, 45 





Cancer: See Sarcoma; Tumors; and under names 
of organs and regions, as Colon; Duodenum ; 
Esophagus; Intestines; Stomach; etc. 

Capillaries: See Blood vessels; Vasomotor System 

Carbohydrates: See also Dextrose; etc. 

metabolism, effects of some liver extracts on, 324, 
oar 
re | 

Carcinoid: See under Intestines 

Cardiospasm: See under Stomach 

Cardiovascular Diseases: See Blood vessels; Heart 

Cardiovascular System: See Arteries; Blood vessels ; 
Heart; Vasomotor System; etc. 

Causalgia: See Neuralgia 

Cecum; cecitis, 419 

lymphosarcoma, 426 

Cerebrum: See Brain 

Chemotherapy: See under names of diseases 

Children, ulcer in childhood, 270 

China and Chinese; pernicious anemia in Chinese, 
104 

Cholelithiasis: See Gallbladder, calculi 

Cholera, 356 

Cholesterol atherosclerosis, 133 

Cigarets: See Tobacco 

Circulation: See Blood, circulation 

Circulatory System: See Blood, circulation; Blood 
vessels; Heart 

Cobb, S.: Review of neuropsychiatry for 1944; 
neurosis and war, 65 

Cold, effects of cold air on air passages and lungs; 


( 
( 





experimental investigation, 233 
response of blood pressure to cold pressor test. 
197 


‘olitis, nonspecific ulcerative, 419 

‘olon: See also Cecum; Gastrointestinal Tract: 
Intestines 

carcinoma, 424 
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Colon—Continued 
dilatation ; megacolon, 422 
diverticulitis, 423 
obstruction, 422 
physiology, 417 
roentgenology, 418 
Coma: See Diabetes Mellitus 
Comfort, M. W.: Occlusion of hepatic veins; review 
of 20 cases, 175 
Correction Charts, determination of sedimentation 
rate of red blood cells; use of so-called correc- 
tion charts and optimum length and diameter of 
pipet, 105 
Coumarin; anticoagulants, 131 
Cruveilhier-Baumgarten Syndrome; hepatolenticular 
degeneration; report of 2 cases with  pre- 
dominantly hepatogenic symptoms, 1 associated 
with Cruveilhier-Baumgarten syndrome, 151 
Crystalline Lens: See Lens, Crystalline 
Cysts: See under names of organs and regions, as 
Duodenum ; Intestines; etc. 
Cytomycosis: See Histoplasmosis 


Cytosiderin: See Hemochromatosis 


Darling’s Disease: See Histoplasmosis 
Deficiency Diseases: See Vitamins; etc 
Degeneration, Amyloid: See Amyloidosis 
Hepatolenticular: See Lenticular Nucleus 
Dehydration, azotemia associated with gastrointestinal 
hemorrhage ; experimental etiologic study, 381 
Delgado, E.: Influence of anoxemia on hemopoietic 
activity, 284 
Dengue, dengue-like fever occurring in Iowa during 
poliomyelitis epidemic of 1943, 184 
de Takats, G.: Vascular diseases; tenth annual 
review, 125, 197 
Vascular surgery, 204 
Dextrose: See also Blood, sugar; Carbohydrates; 
etc. 
tolerance: effect of prolonged physical inactivity 
on tolerance of sugar, 39 
Diabetes, Bronze: See Hemochromatosis 
Diabetes Mellitus: See also Blood, sugar 
effects of some liver extracts on carbohydrate 
metabolism, 324, 327 
Diaphragm, Hernia: See Hernia, diaphragmatic 
Diarrhea: See also Dysentery 
dysentery and diarrheal diseases, 351 
epidemic, of newborn, 351 
Tropical: See Sprue 
Dicoumarin: See Coumarin 
Digestive System: See also Gastrointestinal Tract; 
Intestines; Pancreas; Stomach; etc. 
hemorrhage, 426 
primary systemic amyloidosis of alimentary tract, 
413 


vitamin deficiency and effect on alimentary tract, 
352 
Diverticula: See Colon; Duodenum ; Intestines 
Dockerty, M. B.: Albright’s syndrome (polyostotic 
fibrous dysplasia with cutaneous pigmentation in 
both sexes and gonadal dysfunction in females), 
357 
Drugs, effect on blood vessels, 127 
Duodenum, cancer, 341 
cyst, 341 
diverticula, 341 
obstruction, 341 
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Duodenum—Continued 
rupture, 341 
sarcoma, 242 
Ulcers: See Peptic Ulcer 
Dussaillant G., G.: Fatal poisoning from potassium 
thiocyanate used in treatment of hypertension 
report of case and review of literature, 241 
Dysentery See also Diarrhea 
Amebic: See Amebiasis 
and diarrheal diseases, 351 
bacillary, 352 
Dyspnea: See also Asthma 
respiration and circulation in patients with 
struction of superior vena cava; cer 
in dyspnea and orthopnea, 24 





Education; Hermann M. Biggs Memorial Lectur 
144 


New York Institute of Clinical Oral Pathology 
144, 214 
Electrocardiogram: See under Heart 
Ellerbrook, L. D.: Clinical features of relapsing 
Plasmodium vivax malaria in soldiers evacuated 
from South Pacific area, 159 
Embolism: See also Thrombosis 
and thrombosis, 135 
arterial occlusions, 205 
venous thrombosis and embolism, 204 
Endocarditis, pneumococcic, 82 
Endometriosis, 424 
Engbring, G. M.: Absorption, excretion and distribu 
tion of sulfamethazine, 168 
Enteritis: See under Intestines 
Enterobiasis: See Oxyuriasis 
Enterorrhagia: See Gastrointestinal Tract, hemor 
rhage 
Erythremia: See Polycythemia 
Erythrocytes: See Anemia; Polycythemia: et 
Sedimentation Test: See Blood, sedimentation 
Esophagitis: See under Esophagus 
Esophagoscopy: See under Esophagus 
Esophagus, atresia, 253 
carcinoma, 255 
esophagitis, 253 
motility, 252 
pain, 252 
ulcer, 253 
varices, 254 
Ewing, FP. L.: Azotemia associated with gastro 
intestinal hemorrhage; experimental  etiologi 
study, 381 
Explosions ; traumatic rupture of abdomen, 422 
Extremities, Amputation: See Amputation 
Blood Supply, 128. See also Embolism; Raynaud's 
Disease; Thromboangiitis obliterans; etc 
blood supply, and denervation, 130 
blood supply, effect of tobacco on, 127 
blood supply; treatment of peripheral vascular dis- 
eases, 142 
blood supply; vascular diseases; tenth annual re- 
view, 125, 197 
blood supply; vasomotor system in vascular injury 
and disease, 208 
serum potassium and ischemia of muscle masses 
131 
test for estimating vascular tone, 125 
vascular surgery, 204 
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Favre-Nicolas’ Disease: See Lymphogranuloma Vene- 


Fever: See Malaria; etc. 
Glandular: See Mononucleosis, Infectious 
Fingers and Toes, Abnormalities: See Arachno- 
dactyly 


Fistula, arteriovenous, 136 
fecal, 426 
Food poisoning, 352 
Foot, diseases ; immersion foot, 138 
Foreign Bodies, 263 
Fowler, E. F.: Vascular diseases ; 
view, 125, 197 
Vascular surgery, 204 


tenth annual re- 


Freezing: See Cold 

Frei Reaction: See Lymphogranuloma Venereum 
Frostbite, 138 

Fungi: See Actinomycosis; etc. 


Gallbladder, calculi; gallstone ileus, 345 
See Gallbadder, calculi 

See Sympathectomy 
See under Stomach 


Gallstones : 
Ganglionectomy : 
Gastric Juice: 


Ulcer: See Peptic Ulcer 
Gastritis: See Stomach 


Gastroenterology, review of literature from July 1943 
to June 1944, 251, 341, 417 


Gastrointestinal Tract: See also Colon; Digestive 
System; Intestines; Rectum; Stomach; etc. 


hemorrhage; azotemia associated with gastrointes- 
tinal hemorrhage; experimental etiologic study, 


Gastroscopy: See Stomach 
Ghormley, R. K.: Albright’s syndrome 


fibrous dysplasia with cutaneous pigmentation in 
both sexes and gonadal dysfunction in females), 
57 


(polyostotic 


Glandular Fever: See Mononucleosis, Infectious 


Glass, W. W., Jr.: Clinical features of relapsing 
Plasmodium vivax malaria in soldiers evacuated 
from South Pacific area, 159 


Glendy, R. E.: Primary atypical pneumonia of un- 
known cause, with unusual manifestations and 


complications, 30 

See Blood sugar 

Glyeosuria: See Diabetes Mellitus 

Golden, A.: Primary systemic amyloidosis of alimen- 
tary tract, 413 

Gordon, H. H.: Clinical features of relapsing Plasmo- 
dium vivax malaria in soldiers evacuated from 
South Pacific area, 159 

Granulocytopenia; primary splenic neutropenia, 192 

Granuloma, Malignant: See Hodgkin’s Disease 

Venereal: See Lymphogranuloma Venereum 
Gray, H.: Arachnodactyly (spider fingers), 215 


Gregory, R.: Azotemia associated with gastrointes- 
tinal hemorrhage; experimental etiologic study, 


Glycemia : 


Hagedorn, D.: Large doses of ascorbic acid in treat- 
ment of vitamin C deficiencies, 407 

Hail, B. E.: Primary splenic neutropenia, 192 

Hankins, W. D.: Primary atypical pneumonia of un- 
known cause, with unusual manifestations and 
complications, 30 


Marman, D. S.: Gastroenterology; review of litera- 
ture frem July 1943 to June 1944, 251, 341, 
417 
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See also Blood, circulation 
abnormalities; brain abscess associated with 
genital heart disease, 279 
arachnodactyly (spider fingers), 215 
Diseases: See Endocarditis; etc. 
Diseases, Congenital: See Heart, abnormalities 
Heine-Medin Disease: See Poliomyelitis 
Helwig, F. C.: Infectious mononucleosis; analysis 
of 300 cases with 3 characterized by rare hemato- 
logic features, 376 
Hematology: See Blood; Hemopoietic System 
Hemochromatosis, aplastic anemia and its association 
with, 395 
Hemoglobin and Hemoglobin Compounds: See Anemia ; 
Blood 
Hemopolesis : 
Hemopoietic System: 
ete. 
influence of anoxemia on hemopoietic activity, 
284 


Heart : 
con- 


See Hemopoietic System 
See also Anemia; Leukocytes ; 


Hemorrhage: See Digestive System; Gastrointestinal 
Tract 

Hemosiderosis: See Hemochromatosis 

Hemostasis: See Blood, coagulation; etc. 


Heparin; anticoagulants, 131 
Hepatitis : under Liver 
Hernia, diaphragmatic, 256 
Hines, L. E.: Venesection for 


See 


plethoric patient, 


Histoplasmosis in man; report of 7 cases and review 
of 71 cases, 1 

Hodgkin’s Disease, 278 

Hookworm Infection, 421 

Hurtado, A.: Influence of anoxemia on hemopoietic 
activity, 284 

See Blood pressure, high 

names of 


Hypertension : 


Hypertrophy: See under organs and 


regions 

See Blood sugar 
See Blood pressure, low 
See Cold 


Hypoglycemia: 
Hypotension : 


Hypothermia : 


Iiglauer, A.: Respiration and circulation in patients 
with obstruction of superior vena cava; cerebral 
factors in dyspnea and orthopnea, 24 

See Intestines 

Ileus: See under Intestines 

Infantile Paralysis: See Poliomyelitis 

Infants, newborn, epidemic diarrhea of, 351 

Instruments: See also Apparatus 

determination of sedimentation rate of red blood 
cells; use of so-called correction charts and 
optimum length and diameter of pipet, 105 

See Diabetes Mellitus 

Intestines: See also Cecum; Colon; 
Gastrointestinal Tract; Rectum 

anomalies, 844 

benign tumors, 349 

bezoar, 345 

carcinoid tumors, 349 

carcinoma, 356 

cyst, 349 

Diseases: See Diarrhea; Dysentery 
diverticula, 346 

enteritis and hepatitis, 419 
gallstone ileus, 345 
Intussusception: See Intussusception 


lleum : 


Insulin : 
Duodenum ; 
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Intestines—Continued 
lymphosarcoma, 426 
obstruction, 422 
obstruction, treatment, 346 e 
parasites, 421 
physiology, 342 
polyposis, 423 
regional enteritis, 347 
roentgenology, 344 
rupture, 345 
sarcoma, 350 . 
sprue and related disorders, 346 
stenosis and adhesions, 345 
volvulus, 345 
Intussusception, 345 


Islands of Langerhans: See Pancreas 


Jaundice, Spirochetal: See Spirochetosis, ictero- 
hemorrhagic 

Jejunum: See Intestines 

Ulcer: See Peptic Ulcer 

Journals: See Periodicals 

Kahn, O. B.: Efficacy of some drugs and biologic 
preparations as therapeutic agents for tularemia, 
155 

Kay, E. B.: Bronchiectasis following atypical pneu- 
monia, 89 

Kélsey, M. P.: Occlusion of hepatic veins; review 
of 20 cases, 175 

Kennedy, R. L. J.: Albright’s syndrome (poly- 


ostotic fibrous dysplasia with cutaneous pig- 
mentation in both sexes and gonadal dysfunc- 
tion in females), 357 


Kessler, D. L.: Venesection for plethoric patient, 
248 
Kidneys, azotemia associated with gastrointestinal 


hemorrhage; experimental etiologic study, 381 
Kussmaul-Maier Disease: See Periarteritis nodosa 


Kyhos, E. D.: Large doses of ascorbic acid in treat- 
ment of vitamin C deficiencies, 407 


Langerhans’ Islands: See under Pancreas 

Lecture; Hermann M. Biggs Memorial Lecture, 144 
Legs: See Extremities; Foot 

Leiby, G. M.: Sporotrichosis in New York state; 


report of 2 new cases and tabulated discussion 
of 26 previous ones, 145 


Lens, Crystalline; arachnodactyly (spider fingers), 
215 


Lenticular Nucleus, hepatolenticular degeneration; 
report of 2 cases with predominantly hepatogenic 
symptoms, 1 associated with Cruveilhier-Baum- 
garten syndrome, 151 


Leukocytes: See also Mononucleosis, Infectious ; 
etc. 


infectious mononucleosis; analysis of 300 cases 
with 8 characterized by rare hematologic fea- 
tures, 376 
Leukopenia: See under Leukocytes 
Levine, H.: Azotemia associated with gastroin- 
testinal hemorrhage ; experimental etiologic study, 
381 
Lippincott, S. W.: Clinical features of relapsing 
Plasmodium vivax malaria in soldiers evacuated 
from South Pacific area, 159 
Literature: See also Periodicals 
neurologic, 70 
Liver, effects of some liver extracts on carbohydrate 
metabolism, 324, 327 
enteritis and hepatitis, 419 
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Liver—Continued 


hepatolenticular degeneration; report of 2 cases 
with predominantly hepatogenic symptoms, 1 
associated with Cruveilhier-Baumgarten § syn- 
drome, 151 

Lungs: See also Respiration; Respiratory Tract; 

etc. 

effects of cold air on air passages and lungs; 
experimental investigation, 233 


Lymph Nodes: See Lymphosarcoma; Mononucleosis, 


Infectious; etc. 


Lymphogranuloma, Hodgkin’s: See Hodgkin’s Dis- 
ease 
Inguinale: See Lymphogranuloma Venereum 


Lymphogranuloma Venereum, 423 
Lymphosarcoma of cecum, 426 
of stomach, 277 

Maier-Kussmaul Disease: See Periarteritis nodosa 

Malaria, clinical features of relapsing Plasmodium 
vivax malaria in soldiers evacuated from South 
Pacific area, 159 

Marble, A.: 
dium vivax malaria in 
South Pacific area, 159 

See Arachnodactyly 


Plasmo- 
from 


Clinical features of relapsing 
soldiers evacuated 


Marfan Syndrome: 
Meckel’s Diverticulum : 
Mediastinum ; mediastinitis, 254 
Medicine, Aviation 
Military: See Medicine 
Medin-Heine 
Mental Diseases: 
etc. 
Merino, C.: Influence 
activity, 284 
Metabolism: See 
Military Medicine: 
etc. 
anorectal conditions in Army, 426 
clinical features of relapsing Plasmodium vivax 
malaria in soldiers evacuated from South Pacific 
area, 159 
immersion foot, 138 
peptic ulcer and military service, 270 
primary atypical pneumonia of unknown cause, 
with unusual manifestations and complications, 
30 


See under Intestines 


Aviation: See and Aviators 
Military 
Disease: See Poliomyelitis 


See Neuroses and Psychoneuroses ; 
of anoxemia on hemopoietic 


metabolism 
Aviators ; 


Carbohydrates, 


See also Aviation and 


review of neuropsychiatry for 1944; neurosis and 


war, 65 
Mononucleosis, Infectious; analysis of 300 cases with 
3 characterized by rare hematologic features, 
376 
Moritz, A. R.: 
and lungs; 
Morphea: See Scleroderma 
Morvan’s Syndrome: See Syringomyelia 


Mouth, New York Institute of Clinical Oral Pathology, 


Effects of cold air on air passages 
experimental investigation, 233 


144, 214 
Muscles, lesions of muscle in spirochetal jaundice 
(Weil’s disease ; spirochetosis icterohemor- 


rhagica), 119 
scalenus anticus syndrome, 140 
See Actinomycosis; etc. 
See Heart 


Mycosis: 
Myocardium : 


National Defense: See War 
Neoplasms: See Cancer; Sarcoma; 
Nephrosis: See under Kidneys 


Nerves: See also Neuralgia 
denervation and blood supply of extremities, 130 


Tumors 
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Nervous System See Brain; Nerves; etc. 

Neuhof, H Acute suppurative bronchopneumonia 
45 

Neuralgia; painful vasodilatation in causalgic states, 
40) 

Neurology See also Nerves Neuropsychiatry 
Neuroses and Psychoneuroses; et¢ 





literature on, 70 
Neuropsychiatry : See also Military Medicine; Neurol 


ogy etc, 
review for 1944; neurosis and war, 65 


Neuroses and Psychoneuroses ; experimental neurosis 
6R 


review of neuropsychiatry for 1944; neurosis an 
war, 65 

Neutropenia: See Granulocytopenia 

Neutrophils: See Leukocytes 

Newborn Infants: See Infants, newbon 

Nicolas-Favre’s Diseas¢ See 
Venereum 


Lymphogranulon 


O'Donnell, K Absorption, excretion and distributior 
of sulfamethazine, 168 
Orthopnea: See Asthma, cardiac 


Osteitis fibrosa Albright’s syndrome polyostoti 


fibrous dysplasia with cutaneous pigmentation in 


both sexes and gonadal dysfunction in females 


357 
Oxygen See also Respiration 
deficiency ; influence of anoxemia n hemopoieti 


activity, 284 


Oxyuriasis, 421 


Pain: See Esophagus 

Palmer, W L Gastroenterology review of litera 
ture from July 1943 to June 1944 
417 

Pancreas, adenoma of islets of Langerhans wit! 
hypoglycemia; report of 2 cases, 109 





Paralysis, Infantile: See Poliomyelitis 

Parasites : See Intestines, parasites: and inder 
names of parasites and parasitic diseases 

Paresthesia: See Sensation, disorders 

Parks, H.: Two cases of Morvan’s syndrome of 
certain cause, 75 

Parsons, R. J Histoplasmosis in man report of 
7 cases and review of 71 cases, 1 


Pathology, Clinical Oral, New York Institute of 
144, 214 


Paul, W. D.: Dengue-like fever occurring in Iowa 
during poliomyelitis epidemic of 1943, 184 
Penicillin and Warfare; supplement to July 1944 issue 

of British Journal of Surgery, 72 
Therapy: See Endocarditis; Pneumonia; et 
Peptic Ulcer, 264 
and military service, 270 
and trauma, 266 
in childhood, 270 
jejunal ulcer, 269 
massive hemorrhage, 269 
of esophagus, 253 
perforated, 269 
primary systemic amyloidosis of alimentary 
413 
roentgenology, 266 
surgical treatment, 268 
treatment, 266 
Periarteritis nodosa, 136 
Periodicals, Penicillin and Warfare; supplement to 
July 1944 issue of British Journal of Surgery, 
72 


tract, 


Personality, 69 

Peters, J. 7 
of red blood cells: use of so-called correction 
charts and optimum length and diameter of 
pipet, O05 

Pigmentation, cutaneous; Albright’s syndrome (poly- 
ostotic fibrous dysplasia with cutaneous pig- 
mentation in both sexes and gonadal dysfunction 


in females), 357 
Pipet, determination of sedimentation rate of red 
blood cells; use of so-called correction charts 
and optimum length and diameter of pipet, 
105 
Plasmodium Vivax: See Malaria 
Pneumococci See also Pneumonia 
pneumococcic endocarditis, 8&2 
Pneumonia See also Bronchopneumonia 
absorption, excretion and distribution of sulfa 
methazine, 168 
atypical, bronchiectasis following, 89 
pr 
primary atypical, of unknown cause, with unusual 
manifestations and complications, 30 





iry atypical, of unknown cause, 222 


Poisons and Poisoning: See under names of sub 
stances, as Thiocyanates; etc. 

Poliomyelitis, dengue-like fever occurring in lIowa 
during poliomyelitis epidemic of 1943, 184 
Polycythemia, influence of anoxemia on hemopoietic 

activity, 284 
Polyposis: See under Intestines 
Postgraduate Education: See Education 
Potassium Thiocyanate: See Thiocyanates 
Pregnancy, pernicious vomiting of, 256 
Prothrombin: See Blood, coagulation 
Pruritus ani, 426 
Psychoneurosis: See Neuroses and Psychoneuroses 
Puberty, precocious; Albright’s syndrome _ (poly 
ostotic fibrous dysplasia with cutaneous pig- 
mentation in both sexes and gonadal dysfunction 
in females), 357 


Pugh, D G.: Albright’s syndrome _  (polyostoti« 
fibrous dysplasia with cutaneous pigmentation 
in both sexes and gonadal dysfunction in 
females), 357 

Purpura; infectious moftonucleosis; analysis of 300 
cases with 3 characterized by rare hematologic 
features, 376 


Pylorus, hypertrophic stenosis, 262 


Rappolt, L. A Pernicious anemia in Chinese, 404 

Raynaud's Disease, 139 

tead, J. T.: Infectious mononucleosis; analysis of 
300 cases with 3 characterized by rare hemato- 
logic features, 376 

Recklinghausen’s Disease: See Osteitis fibrosa 

Recruits: See Military Medicine 

tectum; anorectal conditions in Army, 426 

lymphogranuloma venereum, 423 
tuberculosis, 426 

Respiration and circulation in patients with obstruc- 
tion of superior vena cava; cerebral factors in 
dyspnea and orthopnea, 24 

Respiratory Tract, effects of cold air on air passages 
and lungs; experimental investigation, 233 

Rest, effect of prolonged physical inactivity on 
tolerance of sugar, 39 

Ribs, scalenus anticus syndrome, 140 

Ricketts, W. E.: Gastroenterology; review of litera- 
ture from July 1943 to June 1944, 251, 341, 
417 


Determination of sedimentation rate 
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Robbins, S. L.: Brain abscess associated with con- 
genital heart disease, 279 
Rodriguez C., G.: Fatal poisoning from potassium 


thiocyanate used in treatment of hypertension ; 
report of case and review of literature, 241 

Roentgenography: See under names of organs and 
regions, as Colon; Intestines; etc. 


Rogers, H. M.: Primary splenic neutropenia, 192 
Sahs, A. L.: Dengue-like fever occurring in Iowa 


during poliomyelitis epidemic of 1943, 18 
Sarcoma: See also Lymphosarcoma; Tumors; etc. 
of duodenum, 342 
of intestine, 350 


Schmitz, R. C.: Primary atypical pneumonia of un- 
known cause, 222 
Schorsch, H. A.: Absorption, excretion and distribu- 


tion of sulfamethazine, 168 

Schwartz, S. O.: Pernicious anemia in Chinese, 
404 

Sclerodactylia: See Scleroderma 

Scleroderma, 254 

Sclerosis: See Arteriosclerosis 

Scupham, G. W.: Vascular diseases; tenth annual 
review, 125, 197 

Sensation, disorders; two cases of Morvan’s syndrome 
of uncertain cause, 75 

Serum: See Blood 

Sevringhaus, E. L.: Large doses of ascorbic acid in 
treatment of vitamin C deficiencies, 407 

Shands, H. C.: Hepatolenticular degeneration: report 
of 2 cases with predominantly hepatogenic symp- 
toms, 1 associated with Cruveilhier-Baumgarten 
syndrome, 151 

Sheldon, W. H.: Lesions of muscle in spirochetal 
jaundice (Weil’s disease; spirochetosis ictero- 
hemorrhagica), 119 

Shigella Dysenteriae: See Dysentery 

Skin, Pigmentation: See Pigmentation, cutaneous 

Smoking: See Tobacco 

Societies, New York Institute of Clinical Oral 
Pathology, 144, 214 

Sokal, H. B.: Effects of some liver extracts on carbo- 
hydrate metabolism, 324 

Sokal, J. E.: Effects of some liver extracts on carbo- 
hydrate metabolism, 327 

del Solar V., A.: Fatal poisoning from potassium 
thiocyanate used in treatment of hypertension; 
report of case and review of literature, 241 


Spirochetosis, icterohemorrhagic; lesions of muscle 
in spirochetal jaundice (Weil’s disease; spiro- 
chetosis icterohemorrhagica), 119 

Spleen; primary splenic neutropenia, 192 

Sporotrichosis in New York state; report of 2 new 
cases and tabulated discussion of 26 previous 
ones, 145 

Sprue and related disorders, 346 

Staples, O. S.: Two cases of Morvan’s syndrome of 
uncertain cause, 75 

Stomach: See also Gastrointestinal Tract; Pylorus 

actinomycosis, 263 

benign tumors, 277 

cancer, 272 

cancer; diagnosis, 275 

cancer; experimental production, 2 
cancer; natural history, 274 
cancer; prognosis and classification, 273 
cancer; surgical treatment, 276 
cardiospasm, 254 
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Stomach—Continued 
fibrosis, 263 
gastritis, 261 
gastritis and cancer, 272 
gastroscopy, 260 
Hodgkin’s disease of, 278 
lymphosarcoma, 277 
motility, 256 
secretion, 258 
surgery for functional disturbances, 
syphilis, 263 
Uleers: See Peptic Ulcer 
Strongyloidosis, 421 
Sugars: See Carbohydrates; Dextrose; etc. 
in Blood: See Blood, sugar 
Sulfamethazine: See Sulfonamides 
Sulfonamides, absorption, excretion and distribution 
of sulfamethazine, 168 
Sulzberger, M. B.: Sporotrichosis in New York state; 
report of 2 new cases and tabulated discussion 
of 26 previous ones, 145 
Sympathectomy, denervation and blood supply of 
extremities, 130 
Syphilis: See under names of organs and regions 
as Stomach; etc. 
Syringomyelia, Morvan’s syndrome of uncertain 
cause; 2 cases, 75 


Temperature: See Cold 


Thiocyanates; fatal poisoning from potassium thio 
cyanate used in treatment of hypertension; re 
port of case and review of literature, 241 


Thomas, A.: Acute suppurative bronchopneumonia 
45 


Thorax: See Heart; Lungs; Mediastinum; etc 
Thromboangiitis obliterans, 135 
Thrombopenia: See Purpura 
Thrombophlebitis: See Thromboangiitis obliterans 
Thrombosis 
Thrombosis: See also Embolism 
and embolism, 135 
occlusion of hepatic veins; review of 20 cases, 
175 
venesection for plethoric patient, 248 
venous thrombosis and embolism, 204 
Tinsley, C. M.: Pneumococcic endocarditis, 82 
Tobacco, effect on blood flow to extremities, 127 
Trauma and peptic ulcer, 266 
Tuberculosis: See under names of organs and regions, 
as Rectum; etc. 
Tularemia, efficacy of some drugs and biologic prepa- 
rations as therapeutic agents for, 155 


Tumors: See also Adenoma; Lymphosarcoma; Sar- 
coma; etc.; and under names of organs and 
regions, as Intestines; Stomach 

glomus, 137 


Ulcers: See under names of organs and regions, 
as Esophagus; etc. 
Peptic: See Peptic Ulcer 
Urinary Tract: See Kidneys 


Van Dellen, T. R.: Vascular diseases; tenth annual 
review, 125, 197 
Vasomotor System: See also Arteries; Blood pres- 
sure; Blood, vessels; Sympathectomy; Veins 
in vascular injury and disease, 208 


painful vasodilatation in causalgic states, 140 
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Veins: See also Blood, vessels; Embolism; Throm- 
bosis; Vasomotor System; etc. 
hepatic, occlusion of; review of 20 cases, 175 
venous disorders, 141 
Vena Cava, respiration and circulation in patients 
with obstruction of superior vena cava; cerebral 
factors in dyspnea and orthopnea, 24 
Venesection for plethoric patient, 248 
Venous Pressure: See Blood pressure 
See also Ascorbic Acid 
Ascorbic Acid 
(pantothenic 
alimentary tract, 352 
Volini, I. F.: Absorption, 
tion of sulfamethazine, 


Vitamins : 
C: See 
deficiency effect on 


acid) and 


excretion and distribu- 


168 
Volvulus: See under /ntestines 
Vomiting, pernicious, of pregnancy, 256 

of Langerhans with 
109 


Adenoma of islets 
report of 2 cases, 


Walker, H.: 
hypoglycemia ; 


VOLUME 75 


War: See also Aviation and Aviators; Military Medi- 
cine ; etc. 
Penicillin and Warfare; supplement to July 
issue of British Journal of Surgery, 72 
Weil’s Disease: See Spirochetosis, icterohemorrhagic 


Weisiger, J. R.: Effects of cold air on air passages 
and lungs; experimental investigation, 233 

Wilson’s Disease: See Lenticular Nucleus 

Wollaeger, E. E.: Hepatolenticular degeneration; re- 
port of 2 cases with predominantly hepatogenic 
symptoms, 1 associated with Cruveilhier-Baum- 
garten syndrome, 151 

Wounds, Penicillin and Warfare; supplement to July 
1944 issue of British Journal of Surgery, 72 


1944 


Zamcheck, N.: Respiration and circulation in pa- 
tients with obstruction of superior vena cava; 
cerebral factors in dyspnea and orthopnea, 24 

Zarafonetis, C. J. D.: Histoplasmosis in man; report 
of 7 cases and review of 71 cases, 1 

Zeltmacher, K.: Aplastic anemia and its association 
with hemochromatosis, 395 











